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“Siemens Components Service, Preferred Products”.

Every year, a revised edition of the SCS catalog on Preferred Products is published. This
catalog comprises preferred products of the entire Siemens components program including
their main technical specs.

Orders for components as well as for the above mentioned catalog should be directed to your
nearest Siemens Office, Components Division, or Distributor.

Published by Siemens AG, Bereich Bauelemente, Vertrieb, Produktinformation,
BalanstraBe 73, D-8000 Miinchen 80

For the circuits, descriptions and tables indicated no responsibility is assumed as far as patents or other
rights of third parties are concerned.

The information describes the type of component and shall not be considered as assured characteristics.
Terms of delivery and rights to change design reserved.

For questions on technology, delivery, and prices please contact the Offices of Siemens Aktiengesellschaft

in the Federal Republic of Germany and Berlin (West) or the Siemens Companies and Representatives
Worldwide (see list of Siemens Offices).

A comma in the outline drawings and tables represents the decimal point.
The sign & in drawings denotes diameter.
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Type Designation System

Type code

The European type code according to Pro Electron is made up of 2 letters (type of mate-
rial and application) and a serial code consisting of 3 or more digits.

The first letter denotes the semiconductor material:

DOOm>

Germanium (or a band gap of 0.6—1 eV)

Silicon (or aband gap of 1—1.3 eV)

Ill—V material, e.g. gallium arsenide (or a band gap of more than 1.3 eV)
Material with a band gap of less than 0.6 eV, e.g. indium antimonide
Semiconductor compounds for photoconductive cells and Hall-effect devices

The second letter denotes the area of application:

N<X<—H0OIOUZrI@MmMOoOQO®>

Signal diode, low power

Capacitance diode

AF small signal transistor, R,,,c > 15 K/W

AF power transistor, Ry,,c <15 K/W

Tunnel diode

RF small signal transistor, R,,c > 15 K/W

Combination of components, array, multichip

Hall field probe

RF power transistor, Ry,,c <15 K/W

Optocoupler

Radiation detector, e.g. photovoltaic cell

Radiation emitter, e.g. light emitting diode

Low power switching element with thyristor characteristics, Ry,c > 15 K/W
Low power switching transistor, Ry,,c > 15 K/W

High power switching element with thyristor characteristics, Ry,,c <15 K/W
High power switching transistor, Ry,,c <15 K/W

Frequency multiplication diode

Power rectifier

Transient voltage suppressor, Z diode, reference diode

The serial code of components designed for use in “entertainment” electronics is a
three-digit number (e.g. BF 970), while that of components primarily used in “industrial”
electronics equipment consists of one letter and a two-digit number (e.g. BXY 43).

An additional letter attached to the serial code is used to define a mechanical or electrical
variant.

Other type designations based on the JEDEC system or internal nomenclature may be

used.



Type Designation System

Type marking

If the size of the component allows, the complete designation, the manufacturing date
code (year — month in accordance with DIN 41314.1 or year, week in accordance with
DIN 41314.2 or EIA) and the manufacturer’s logotype (§ or S) are printed on it. If there is
insufficient space, short symbols as given in the data sheets are used. Color codes men-
tioned in the data sheets serve to differentiate types and groups.

Ordering code

The ordering codes for standard types are provided in the data sheets. Special versions
manufactured on the basis of special supply contracts are assigned separate ordering
codes.
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Selection Guide

Survey of types

Switching PIN diodes

Characteristics (T, = 25°C)

Viamax C: (f=1MHz) rs (f=100 MHz)
Type Vr I Package Page
Vv pF \" Q mA
BA 243 35 <2 15 <1 10 DO 35 30
BA 243 S 35 <15 5 <0,7 10 DO 35 32
BA 244 35 <2 15 <05 10 DO 35 30
BA 244 S 35 <15 5 <0,5 10 DO 35 32
BA 282 35 <1,2 3 <05 10 DO 35 34
BA 283 35 <1 3 <0,9 10 DO 35 34
BA 284 35 <1 20 <0,6 10 DO 35 36
V BA 389 30 0,55 10 5 10 DO 35 38
¥ BA 682 35 <1,2 3 <5 10 SOD 80 41
V BA 683 35 <1 3 <0,9 10 SOD 80 41
V BA 885 50 03 10 5 10 SOT 23 44
Tuning diodes
CT (f= 1 MHZ) CT1/CT2 Is
Type Vi Via1; Vo Package Page
pF \ - ; Q
vBB 112 440...520 1 >18 1;85 1,4 TO 92 46
BB 204 green | 34...39 3 255...2,8 3; 30 0,2 TO 92 49
BB 204 blue | 37...42 3 255...2,8 3;30 0,2 TO 92 49
BB 304 42...475 2 165...1,75 |2;8 0,2 TO 92 52
vBB 314 44,75 2 2,2 2;8 025 |TO92 55
BB 409 45...56 25 |5...65 3;25 0,3 DO 35 57
BB 505 B 1,85...2,25 28 |77...94 1;28 0,62 DO 35 60
BB 505 G 18...24 28 (75...95 1;28 0,8 DO 35 60
vBB515B 1,85...2,25 28 |[8...95 1;28 0,55 Mini-plast 63
vBB 515G 18...24 28 |75...95 1;28 0,75 Mini-plast 63
BB 609 A 25...8 28 12...15 1;28 0,7 DO 35 65
BB 609 B 28...32 28 12...15 1;28 0,7 DO 35 65
vBB 610 3,75 28 >19 1;28 1,4 DO 35 67
VBB619 A 25...3 28 >12 1;28 0,65 Mini-plast 69
vBB619B 28...32 28 >12 1;28 0,65 Mini-plast 69
v BB 620 3,75 28 >19 1;28 1,3 Mini-plast 71
v BB 801 1 28 |9 1;28 1 SOT 23 73
v BB 804 42...475 2 1,7 2;8 0,25 SOT 23 75
vBB 814 4475 2 2,2 2;8 0,25 SOT 23 78
¥ New types
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Selection Guide

Bipolar RF transistors

Type Maximum ratings || Characteristics (7T4=25°C)
PNP-P Veeo| Ic | Prot || Pee F fr Package Page
NPN-N Ic | Vee f
\ mA [ mW | — mA |V dB MHz MHz
BF 199 N |25 25 |500 || 85(>38) |7 10 550 TO 92 82
BF 240 N | 40 25 |250 || 65...220 1 10 |17 0,1 400 TO 92 86
BF 241 N | 40 25 |250 || 35...125 1 10 1,7 0,1 400 TO 92 86
BF 254 N |20 30 |250 || 65...220 1 10 |12 1 260 TO 92 89
BF 255 N {20 30 (250 || 35...130 1 10 |38 100 220 TO 92 89
BF 414 P |30 25 |300 | 80(>30) |4 10 |3 100 560 TO 92 92
BF 450 P |40 25 |[250 || 65...220 1 10 |2 0,1 375 TO 92 94
BF 451 P (40 25 |250 || 35...125 1 10 |3 100 325 TO 92 94
BF 506 P |35 30 |300 | >25 3 10 |3 200 550 TO 92 99
VBF 517 N |15 25 280 || 25...250 |5 10 |5 800 2000 SOT 23 101
BF 550 P |40 25 |280 || 50...250 1 10 | 34 100 350 SOT 23 104
BF 554 N |20 30 |280 | 60...250 1 10 |3 100 250 SOT 23 109
BF 569 P |35 30 |280 || 50(>20) |3 10 | 45 800 950 SOT 23 113
BF 579 Pl20 30 (280 | >20 10 10 |4 800 1600 SOT 23 116
BF 599 N |25 25 |280 | 70(>38) |7 10 550 SOT 23 119
BF606 A P |30 25 |[300 || >30 1 10 700 TO 92 123
BF 660 P (30 25 280 f| >30 3 10 700 SOT 23 125
BF 763 N |15 25 |500 | 256...250 |5 10 |5 800 2000 TO 92 128
VBF770A N |12 50 |280 || 90(>40) |30 |5 2 800 5500 SOT 23 130
VBF 775 N |12 30 |280 || 40...250 |5 6 21 800 4500 SOT 23 133
BF 799 N |20 35 |280 || 40...250 | 20 10 |3 100 1100 SOT 23 136
BF 959 N {20 100 {500 || 40...250 | 20 10 |3 200 1100 TO 92 139
BF 970 P |35 30 |160 || 50 (>25) |3 10 | 45 800 950 T-plast 187
BF979S P |25 50 |160 || >20 10 10 |35 800 1600 T-plast 189
MOS field-effect tetrodes
Type Maximum ratings Characteristics (T4 =25 °C)
Vpbs Ip Piot Jis Gp F Package Page
N channel Vbs I f
\" mA mw mS dB dB \ mA MHz
BF 960 20 30 200 12 16,5 28 15 7 800 X-plast 142
BF 961 20 30 200 17 23 11 15 10 200 X-plast 152
BF 963 20 50 200 25 25 15 15 10 200 X-plast 162
VBF 964 S 20 30 200 18 25 1,0 15 10 200 X-plast 168
Vv BF 965 20 30 200 18 25 1,0 15 10 200 X-plast 174
VBF 966 S 20 30 200 18 18 18 15 10 800 X-plast 180
Vv BF 989 20 30 200 12 16,5 2,8 15 7 800 SOT 143 191
VBF 993 20 50 200 25 25 15 15 10 200 SOT 143 201
VBF 994 S 20 30 200 18 25 1,0 15 10 200 SOT 143 208
¥ BF 995 20 30 200 17 23 1.1 15 10 200 SOT 143 214
VBF 996 S 20 30 200 18 18 18 15 10 800 SOT 143 224
VBF 997 20 30 200 18 25 1,0 15 10 200 SOT 143 232

V¥ New types
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Selection Guide

Application reference table

Application

Tuner

Input stage

Mixer

Oscillator

IF amplifier

VHF

BA 243/S
BA 244/S
BA 282
BA 283
BA 284
BA 389
BA 682
BA 683

BB 409
BB 505 G
BB5156G

BF 961
BF 995

BF 506
BF 961
BF 995

BF 506
BF 606 A
BF 660

VHF
(CATV/
Hyperband)

TV range

BB 609 A/B
BB 610
BB 619 A/B
BB 620

BF 964 S
BF 965
BF 994 S
BF 997

BF 506
BF 964 S
BF 965
BF 994 S
BF 997

BF 506
BF 517
BF 606 A
BF 660
BF 763

UHF

BB 505 B
BB515B

BF 960
BF 966 S
BF 989
BF 996 S

BF 569
BF 970

BF 579
BF 775
BF 979S

BF 569
BF 970

BF 199
BF 517
BF 599
BF 959

Indoor
unit

TV-sat

BA 389
BA 885

BB 801
BF 775

BF 770 A

continued on next page
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Selection Guide

cont’d
Tuner
Application | Input stage | Mixer Oscillator IF amplifier
AM BB 112
FM BB 204
BB 304
o BB 314
2 BB 804
o BB 814
o
5 BF 255 BF 241 BF 241 BF 240
o BF 414 BF 255 BF 255 BF 241
BF 961 BF 451 BF 451 BF 254
BF 963 BF 995 BF 255
BF 993 BF 450
BF 995 BF 451
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Selection Guide

Cross reference table of packages

Package | Conventional mounting Surface mounting (SMD)
Application TO 92 T-plast X-plast | DO 35 SOT 23 SOT 143 | SOD 80 Mini-plast
1. Switching PIN
diodes
o VHF band BA 243/S
switching BA 244/S
BA 282 BA 682
BA 283 BA 683
BA 284
e Current-controlled BA 389 BA 885
RF resistor, TV-sat
antenna switch
2. Tuning diodes
o AM BB 112
e FM BB 204
‘BB 304 BB 804
o Extended FM band BB 314 BB 814
e VHF BB 409
BB609A/B BB619A/B
o VHF (Hyperband) BB 610 BB 620
o UHF/VHF BB 505B/G BB 515B/G
o UHF/TV-sat BB 801
3. Bipolar
transistors
e TVIF BF 199 BF 599
o AM, FM BF 254 BF 554
BF 255
BF 414 BF 660
o IF stage (AM, FM) BF 450 BF 550
BF 451
BF 240
BF 241
o VHF oscillator BF 506 BF 660
BF 606 A BF 660
o RF amplifier/ BF 763 BF 517
oscillator
o SAW filter driver BF 959 BF 799
o UHF mixer/ BF 970 BF 569
oscillator BF 979 S BF 579
® TV-sat BF 775
BF 770 A
4. MOSFET
tetrodes
o UHF preamplifier BF 960 BF 989
BF 966 S BF 996 S
o VHF FM input BF 961 BF 995
stage/mixer BF 963 BF 993
BF 964 S BF 994 S
BF 965 BF 997

16



Selection Guide

Types and ordering codes
(in alphanumerical order)

Type Ordering code Page | Type Ordering code Page

BA 243 Q62702-A521 30 BF 254 Q62702-F201 89
BA 243 S Q62702-A607 32 BF 255 Q62702-F329 89
BA 244 Q62702-A421 30 BF 414 Q62702-F517 92
BA 244 S Q62702-A618 32 BF 450 Q62702-F312 94
BA 282 Q62702-A428 34 BF 451 Q62702-F313 94
BA 283 Q62702-A429 34 BF 506 Q62702-F534 99

BA 284 Q62702-A632 36 88 101

BA 389 Q62702-A732 38 104

) ' 41 109

41 113

B, 2 M4 116

BB 112 Q62702-B240 46 119

BB 204 blue Q62702-B58-X6 49 123

BB 204 green Q62702-B57-X56 49 125

BB 304 Q62702-B84 52 128

BB 314 Q62702-B397 55 130

BB 409 Q62702-B112 57 133

BB 505 B Q62702-B37 60 136

BB 505 G Q62702-B270 60 139

Bl 2-B398 63 BF 960 Q62702-F499 142

Q6 63 BF 961 Q62702-F518 152

BB 609 A Q62702-B196 65 BF 963 Q62702-F904 162

BB 609 B Q62702-B197 65 BF 964 S Q62702-F446 168

BB 610 Q62702-B400 67 BF 965 Q62702-F660 174

] 69 BF 966 S Q62702-F438 180

69 BF 970 Q62702-F650 187

71 189

73 191

, 75 201

3B 814 1Q62702-B404 78 208

BF 199 Q62702-F355 82 214

BF 240 Q62702-F302 86 224

BF 241 Q62702-F303 86 232

= SMD surface mounted device
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Explanation of Data Sheet Parameters

Maximum ratings

The maximum ratings specified are absolute ratings which, if exceeded, may result in the
destruction or permanent functional impairment of the components. When testing the
component, as for example with respect to breakdown voltage, or during application, pro-
tection has to be provided in order to reliably ensure that maximum ratings are not ex-
ceeded.

Characteristics

Typical characteristics describe the component behavior under defined operating condi-
tions. The numerical values and diagrams pertain to the component type and are not to be
considered as characteristics of an individual component. The minimum and maximum rat-
ings stated for reasons of important quality and application requirements describe the ac-
tual spread of the characteristics, whereas spread curves in the diagrams specify the gen-
eral spread range to be expected. Electrical values are grouped into “static” DC values
and “dynamic” AC values.

The thermal resistance is closely related to the maximum ratings and, as the upper
spread value, is given immediately after the maximum ratings.

The component package data is defined by reference to standards sheets and dimen-
sional drawings. Not being a typical component feature, the form of packing is mentioned
in the data sheets only in special cases (e.g. if the ordering code varies with the form of
packing). -
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Quality Specifications

Delivery quality

In this data book the delivery quality is described by technical data, such as maximum rat-
ings and minimum and maximum characteristics.

Acceptable quality level (AQL)

In order to determine the acceptable quality level of delivery lots, the sample tests of attri-
butes are based on AQL values. The testing of attributes is performed in accordance with
the single sampling plan for normal inspection, inspection level 1I, DIN 40080, IEC 410,
MIL-STD-105D respectively.

Classification of defects

A defect exists if a component characteristic does not fulfil the value given in the data
sheet. Defects are classified according to type and degree of seriousness.

Types of defects

e Damage to package and connections
e Electrical defects

Degree of defects
o A defect exists if a data sheet value exceeds the specified range.

e Inoperatives are components whose functional use as per data sheet is impossible.

AQL table

Type of defect AQL value
Inoperatives (mechanical and electrical) 0.1

X Defects in DC parameters 04
Defects in AC parameters 1.5

¥ Damage to package and connections 04

AQL values do not describe the actual quality of individual delivery lots, but rather serve to
determine — on the basis of the sampling plans — their acceptance or rejection.

As a rule, the average percentage of defectives in shipments is lower than the AQL
values.

21
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Packaging

Each packaging unit of regular deliveries has information stamped on it such as the name
of the manufacturer, type, quantity, date and place of manufacture, lot identification, ESD
sensitivity, matching, etc. These details, which are binding for the contents, identify in un-
coded form those types in particular whose size do not permit them to have many details
stamped on them and they are important for reporting back if there should ever be any
complaints.

Bulk is the general loose form of packaging that enables components to be removed
singly, but appropriate stations are needed to direct their supply for automatic placement.
This is the normal form of packaging, especially for T-plast and X-plast devices. Taping is
available in standardized versions for TO 92 and SMD packages, in the case of diodes with
axial leads (DO 35) it is the normal form of packaging.

Below the current forms of taping are summarized. Please inquire for details of dimen-
sional tolerances or variations in how the components are oriented.

Taping: TO 92 package
(Taping of components with radial leads)

The components are held at one end. The position of the flat side of the package, and
thus the orientation of the leads, in the direction in which the tape unreels (see drawings)
should be noted. The tape dimensions conform to DIN |IEC proposed standards. The
leads are kinked for an in-line spacing of 200 mil, corresponding to 5 mm (between outer

lanAa)l Tha tama ic atinnliadA with 4ENN 1imita Am raala (Aantamanal hoamal ar ~f nn

ieaus). 11ic 1ape 1o DUPIJIICU Wllll iouu Uhnits G reeis \Vuiayviiai Si apc) VVII.II Cl Idy’cl Vi pa-
per in between and corrugated cardboard covering; fanfolded tape (“AMMO pack”) is
available with 1000 units/carton (E6325 as additional identification to the type designa-
tion).

Additional identification to type designation

Type designation
E6288 E6296 Spacing 5,08
e 18 ==
£ AL
c =
2 127 . E=d y,
s Lor7e
g ﬁ =u Unreeling
a e el — Top view ‘-I L’S_Smux.
g [ S Regular octagon
18 - Dimensions in mm
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Packaging

Taping: DO 35 package
(Taping of components with axial leads)

The standard form is a twin tape wound on octagonal cardboard or plastic reels according
to DIN IEC 52.133, EIA RS 481 with a maximum complement of 15000 pieces/reel.

Fanfolding of the tape in a carton (AMMO pack) is only used for small sample quantities or
by special arrangement; likewise the inclusion of a protective paper layer between the
tape layers must be specially contracted for.

The diodes are taped according to polarity; the colored (usually red) adhesive tape marks
the cathode end and the white adhesive tape the anode end.

Groups of matched units that should not be mixed (e.g. as in the case of diodes sorted
for capacitance tracking) are separated by six empty spaces. The reel is held by a layer of
corrugated cardboard.

Type designation
Red, cathode White, anode
IR 310
30 |
T red /
* Nk &)
J white
—] rﬁ __L__G_ Unreeling
L] Top view ‘_] l_ejmax
65

Regular octagon

Dimensions in mm
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Packaging

Taping: SMD packages (SOT 23, SOT 143, SOD 80, mini-plast)

The components are inserted in cavities of the 8-mm metal or embossed plastic tape
oriented in one direction and held by removable fixing tape. The center of the component
compartment is perforated. The tape is wound with 3000 (SOD 80: 2500) components on
a reel diameter of 18 cm or with 10000 (SOD 80: 7500) components on a reel diameter of
33 cm. The reels are placed in plastic boxes.

This form of packaging conforms to DIN IEC 286-3.

Component orientation Type designation
[
= O | Carrier tape——
SoT 23 ‘-_-_:1 E |_—Fixing tape
SOT 143 aF Q__—Z
[=1=) ¢‘__[
SOD 80 @7-&“?\0@ [
e} A
Mini- Unreeling / y
plast @ Top view
ey | O] mesing ] ]
=Mty i 1,75 v i
compart- ¢) lal/2 Top view ] 1L,--—
ment t
35 8-mm film reel
e 8 —— o] Dimensions in mm
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Mounting Instructions

ESD-sensitive components

ESD-sensitive!) components are supplied in anti-static packaging. The attached warning
label calls your attention to the necessity of protecting the components against electro-
static discharge, beginning with the opening of the package.

Heat dissipation

The heat caused by the power loss in the active semiconductor region during operation
must be dissipated by appropriate circuit layout: in the case of small-signal types de-
scribed here, the PC board plays the primary role in dissipating and distributing the heat.

The maximum values of thermal resistance Ry, given in the data sheets are determined
for T-plast, X-plast, TO 92 and diodes with reference to ambient air with only slight heat

dissipation through the leads; they can quite easily be taken for the usual mounting meth-
ods.

The R,, of SMDs, e.g. SOT 23 and SOT 143, is also measured with reference to ambient air
on ceramic test substrates (see illustration). For mounting SMDs on PC boards the higher
thermal resistance (by approx. 90 K/W) has to be considered.

Al;0, test substrate, metallization Thermal resistance SOT 23, SOT 143
K

W

%

N\

zl 2 Doz 600
”% % /é 2 Rinsa
2// ; 2/ 2// 500
-l
SOT 143 o=
Ceramic dimensions: 16,7 mm x 15 mm x 0,7 mm .
300 e board
———Ceramic substrate
200
0 2 A 6 8 mm2

~————= Collector mounting
area

1) ESD = electrostatic discharge
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Mounting Instructions

Mechanical stress

During circuit assembly it has to be ensured that the components are not subjected to
mechanical stress. The anchoring of the leads in the package is especially endangered,
and if it is loosened, a component may very well fail.

e Bending of the leads requires mechanical relief between the point of bending and the
package. Bending directly at the package perpendicular to the plane of the lead frame is
admissible with T-plast and X-plast (if it is done gently).

® Band-shaped leads (e.g. with T-plast) are not to be bent in the lead frame plane.

® Repeated bending in the same place is not permissible.

Soldering

Before starting the soldering, make sure the component is attached to the PC board in a
fashion which does not exert undue mechanical stress on the leads. The adhesives that
are used for wave soldering of SMDs must be neutral in their chemical and electrical reac-
tion.

Components should not be subjected to excessive temperature/time stresses during sol-
dering. The following tables provide the guidelines.

Recommended maximum soldering time for DO 35

Free lead length 15 25 5 mm
Soldering temperature 245 °C 4 6 13 s
Soldering temperature 260 °C 35 4 10 s
Iron soldering 300 °C 3 3.5 8 s
Recommended maximum soldering time for T-plast, X-plast, TO 92

Free lead length 05 1.5 5 mm
Soldering temperature 245 °C 4 5 10 s
Soldering temperature 260 °C 3 5 5 s
Iron soldering 300 °C 25 3 5 s

Recommended maximum soldering time for SMDs
Wave soldering 260 °C, 8 s
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Silicon Switching Diodes

BA 243
BA 244

o For VHF band switching
in TV tuners

DO 35 DHD

Cathode $0,54

"—28,9—4 38 r=—128,9—=

Dimensions in mm

Type BA 243 BA 244
Ordering code | Q62702-A521 Q62702-A421
Color yellow

Maximum ratings

Reverse voltage

Forward current

To< 60°C

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

30

35
100

150
—55...+ 150

| <400

e

mA

°C

| K/W



BA 243
BA 244

Characteristics (7, = 25°C)

min | typ max

Forward voltage Ve — — 1 \Y
Ir = 100 mA

Reverse current I — — 50 nA
Vg =15V

Diode capacitance Cr - 1,3 2 pF
Va=15V, f= 1MHz

Forward resistance re

I = 10mA, f = 100 MHz

BA 243 — 0,5 1 Q

BA 244 — 0,4 0,5 Q
kQ

Reverse resistance 1/g, - 100 —
Va =1V, =100 MHz

Series inductance Lg — 2,5 — nH
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Silicon Switching Diodes BA 243 S
BA 244 S

® For VHF band switching DO 35 DHD

in TV tuners Cathode 0,54

e Low forward resistance

and low diode capacitance F ﬁ
16
[—28,9—=3,8 t=—289—= -

Dimensions in mm

Type BA 243 S BA 244 S
Ordering code | Q62702-A607 Q62702-A618
Color yellow

Maximum ratings

Reverse voltage Va 35 \Y
Forward current I 100 mA
TA< 60°C

Junction temperature T 150 °C
Storage temperature range T —55...4+150 °C

Thermal resistance
Junction — ambient Ry | =400 | K/W
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BA 243 S

BA 244 S

Characteristics (7, = 25°C)

min | typ max

Forward voltage Ve — - 1 \%

I. = 100 mA

Reverse current I - - 50 nA

Ve =15V

Diode capacitance, f = 1 MHz C;

Ve =15V — 1,3 — pF
5V — — 1,5 pF
1V — 185 | — pF

Forward resistance, f = 100 MHz I

BA243S: I = 10mA — — 0,7 Q

2mA — — 2 Q

BA244S: I = 10mA — — 0,5 Q

2mA — 1 — Q

Reverse resistance 1/g, - 100 - kQ

Ve =1V, f= 100 MHz

Series inductance L — 25 — nH
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Silicon Switching Diodes

BA 282
BA 283

® Low-loss VHF band switch
for TV tuners

DO 35 DHD

Cathode 0,54

——28'9—— 3'8 4——28,9-—-—

Dimensions in mm

Type BA 282 BA 283
Ordering code | Q62702-A428 Q62702-A429
Color yellow

Maximum ratings

Reverse voltage

Forward current

T,< 60°C

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

34

35
100

150
—565...+150

| <400

e

mA

°C

| K/W



BA 282
BA 283

Characteristics (7, = 25 °C)

min | typ max
Forward voltage Ve - - 1 \
I. = 100 mA
Reverse current I — — 50 nA
Ve =20V
Diode capacitance, f = 1 MHz C;
BA282: V=1V — — 1,5 pF
3V - — 1,2 pF
BA283: V=1V - - 15 |pF
3V — — 1 pF
Forward resistance, f = 100 MHz rs
BA282: I. = 3mA - — 07 |[Q
10 mA — - 05 |[Q
BA283: I. = 3mA - - 12 |Q
10 mA — — 09 |[Q
Reverse resistance 1/g, — 100 | — kQ
Vo =1V, f= 100 MHz
Series inductance L — 25 — nH

35



Silicon PIN Switching Diode

BA 284

o Low-loss RF switch for use at
frequencies above 10 MHz,
especially in TV tuners

Type BA 284
Ordering code | Q62702-A632
Color yellow

Maximum ratings

Reverse voltage

Forward current

Tho=< 60°C

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

36

DO 35 DHD

Cathode 0,54

——28‘ — 3'8 ‘—28,9——

Dimensions in mm

Va 35

I 100

T 150

Tug —65...4+ 150
Rinin | =400

Tt

mA

°C

| K/W



BA 284

Characteristics (7, = 25°C)

min | typ max
Forward voltage Ve - —_ 1 \Y
I. = 100 mA
Reverse current I - — 50 nA
Va=20V
Diode capacitance, f = 1 MHz Cr
Vo= 1V — 1 — pF
20V — 0,8 1 pF
Forward resistance, f = 100 MHz s
I. = 3mA — 0,75 | — Q
10 mA — 0,45 |06 Q
Reverseresistance, Vg = 1V 1/g,
f = 1MHz 1 — — MQ
100 MHz — 100 — kQ
Series inductance L — 2,5 - nH
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Silicon PIN Diode

BA 389

e Current-controlled RF resistor
for switching and attenuation
applications

o Frequency range

1MHz...1 GHz
Type BA 389
Ordering code | Q62702-A732
Color yellow

Maximum ratings

Reverse voltage

Forward current

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

38

DO 35 DHD

Cathode ®0,54

16
f=—28,9—={ 3,8 l=—28,9— ﬁ

Dimensions in mm

30 Y
50 mA
150 °C
—65...+150 °C

| =400 | K/IW



BA 389

Characteristics (7, = 25°C)

min | typ max
Forward voltage Ve — — 1 \Y
I. = 50 mA
Reverse current I — — 50 nA
Ve =30V
Diode capacitance C:
Ve=10V,f= 1MHz — 0,55 — pF
ov, 100 MHz — 0,35 |05 pF

Forward resistance, f = 100 MHz s
I. =15mA — 25 40 Q

10 mA — 5 75 Q
Zero bias conductance e - 70 - usS
Va=0V, f= 100 MHz
Series inductance L, — 2,5 - nH
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BA 389

Forward characteristic Ir = f (V)
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Forward resistance r; = f(I)
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Parallel conductance g, = f(Vjg)
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Silicon PIN Diodes BA 682
BA 683
Preliminary data SOD 80

® Low-loss VHF band switches
in TV tuners

o Miniature glass case for
surface mounting (SMD)

Type" | BA 682

l BA 683

Cathode

I—A 3,8max. ——=

Dimensions in mm

Ordering code | taped: Q62702-A723 | taped: Q62702-A145

Maximum ratings

Reverse voltage
Forward current
Operating temperature

Qtorace temneratiure ranae
Sicrage iemperaiure range

Thermal resistance
Junction — ambient

chJA

1) The type designation is printed on the package label.

35

100
| —55..+150

| <400

41




BA 682

BA 683
Characteristics (7, = 25°C)
min | typ max
Forward voltage Ve — — 1 \
I = 50 mA
Reverse current I — — 50 nA
Va =20V
Diode capacitance, f = 1 MHz Cr
BA682: V=1V — — 15 pF
3V — - 1,2 pF
BA683: V=1V — —_ 15 pF
3V — — 10 |pF
Forward resistance, f = 100 MHz re
BA682: I. = 3mA — - 0,7 Q
10 mA — — 05 Q
BA683: I. = 3mA — — 1,2 Q
10 mA — —_ 0,9 Q
Reverse resistance 1/g, - 100 | — kQ
Ve =1V, f= 100 MHz
Series inductance L, — 2 — nH
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BA 682

BA 683
Forward current Ir = (V) Diode capacitance Ct = f(Vg)
Ta =25°C f=1MHz
mA DF
107 7 15
7
7
JA / G
10! i 10
v T~
5 T ——
/I
100 / 05
A
5 7
10" 0
05 06 07 08 09 0V 0 10 20V

Forward resistance r; = f(If)
f = 100 MHz

Q
2

iy
7

05 N

02

01
03 05 1 2 5 10 30 mA

—
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Silicon PIN Diode BA 885

o Current-controlled RF resistor SOT 23
e Frequency range: 30
1MHz...2 GHz 25— 18 05
: - =g} (e 0,09
o Designed for antenna switching e I._ | 7 r' §
in TV-sat tuners H N:: T < i
n.c. 110G ] w X I
@ Miniature plastic package i 58 -
for surface mounting (SMD) l [+02 Eé\/” /23

Dimensions in mm

Type BA 885
Ordering code | bulk: Q62702-A742 taped: Q62702-A608
Marking PA

Maximum ratings

Reverse voltage Vi 50 Y
Forward current I 50 mA
Operating temperature Top 100 °C
Storage temperature range Teg —65...+150 °C

Thermal resistance
Junction — ambient Ria | =450 | K/W?

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm.
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BA 885

Characteristics (7, = 25°C)

min | typ max
Forward voltage Ve — — 11 Vv
I. = 50 mA
Reverse current I —_ — 50 nA
Ve =30V
Diode capacitance Cy
Ve=10V,f= 1MHz 0,3 - pF
ov, 100 MHz 023 |05 pF

Forward resistance, f = 100 MHz re
I =15mA , — 22 40 Q

10 mA — 5 7 Q
Zero bias conductance [« - 70 - us
Vi = 0, f = 100 MHz

Diode capacitance Cr = f(VR) Forward resistance r¢ = f(I)
f = 1 MHz/100 MHz f = 100 MHz
pF Q
10 103
G oo
08 N
10°
06
5
T ‘\
04 N
( 10'
™ o = 1MHz—
\\\ \ 5
02 = 100MHz
10°
0 10 20 30V 10°! 5 1° 5 10 5 102 mA

—_—— ]F
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Silicon Tuning Diode

BB 1

12

e For AM tuning applications

® Specified tuning range
1..85V

Type | BB 112

Ordering code | Q62702-B240

Maximum ratings

Reverse voltage

Forward current

T,< 60°C

Operating temperature range

46

TO 92
s
j&é}
{52 g2 +_'_L,Z-o,z___
S A8 S
o [OTH o
* los'® I;
A d
|0 £,+005 o 0,4,+005
ol e
AT 1
-
Spacing 2,54
Dimensions in mm
| 12 Y
50 mA
—-55...4+ 85 °C




BB 112

Characteristics (7, = 25 °C)

DC characteristics min | typ max

Reverse current I

Ve =10V — — 50 nA
10V, T, =60°C — - 200 | nA

AC characteristics

Diode capacitance, f = 1 MHz C:

Ve=1V 440 |470 520 | pF
85V 16,5 | — 29 pF

Capacitance ratio CH1 18 — - -

Ve =1V/85V C:85

Series resistance re — 1,4 — Q

Va= 1V, f=05MHz

Q factor Q - 480 - —

Va=1V, f= 05MHz

Temperature coefficient of diode capacitance TC. - 500 - ppm/K

Va=1V,f=1MHz

Capacitance matching ACy — — 3 %

Va=1...85V C,
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BB 112

Diode capacitance Cr = (V)

pF
600

c
T 500

400 \

300

L1
!
]

200

A

100

0
03 1 3 10V

Capacitance ratio
C1/Cryy = f(VR)

1,0

0,5

03 1 3 0oV
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Capacitance ratio
C+/ CTref =f (VR)

G

[T ref

30

25PN

20

e~

0

03

Temperature coefficient of

junction capacitance

TCc = f(VR)

1_0;‘

K

10

TC,
5 \ n
4
\
1
1 5 v




Silicon Dual Tuning Diode BB 204

e For FM tuners TO 92

o Monolithic chip with common
cathode for perfect tracking
of both diodes

e Uniform “square law” characteristics o Py t f

e Ideal Hifi tuning device when used O:r_\‘ N o tHt
in low-distortion, back-to-back TR T
configuration P | 0,602 I

e Capacitance subgroups available b lo,wo,os & 04005

+
Spacing 2x 1,27
Dimensions in mm

Type BB 204
Ordering code | Q62702-B58-X6 Q62702-B57-X5
Color blue green

Maximum ratings per diode

Reverse voltage Va 30 \"
Peak reverse voltage Viam 32 \Y
Forward current I 50 mA
T, <60°C

Storage temperature range Tag —55...+100 °C
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BB 204

Characteristics per diode (7, = 25°C)

DC characteristics min | typ max

Breakdown voltage Vier) 32 - — \"

Iy =10 pA

Reverse current I

Ve =30V — — 20 nA
30V, T,=60°C — - 02 |uA

AC characteristics

Diode capacitance, f = 1 MHz C

Ve = 3V, green 34 — 39 pF

3V, blue 37 — 42 pF

Ve, = 30V, green — 13,7 | — pF
30V, blue — 144 | — pF

Capacitance ratio, f = 1 MHz C;3 255 |27 2,8 —

Ve=3V,30V C;30

Series resistance re — 0,2 04 |Q

C; = 38 pF, f = 100 MHz

Q factor Q 100 | 200 — —

C; = 38 pF, f = 100 MHz

Temperature coefficient of diode capacitance TC. — 300 — ppm/K

Ve =3V, f=1MHz
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BB 204

Diode capacitance C; = f(VR) Capacitance ratio Cr;/Cy = f(Vp)
per diode, f = 1 MHz per diode; Vi = 1V,2V, 3V, f = 1MHz
pF
80 5
CT ref
G 70 G
N 4
60 N [TJ 7
AN fr
50 g
3 yd >
7 o =
40 P~
/|
2 / ,/ >/
30 N 4 A Gray _‘-ﬁ -
N /1 I I i
7 G Crt
\ /,/
20 N 7 77
N 1 /I
10
0 0
03 1 3 10 30V 0 10 20 30V
—_—— lv’R —— VR

Temperature coefficient of
diode capacitance TC; = f(VR)
per diode, f = 1 MHz

1
K
10—3 P '}; T T I I
= it
TC, T — munl
e |
T N
’,_,k, B i [
\\ L1 [t
1 \\+ [ |
10 ‘\\
1 1l
T T
11 T
T
1075 L _ k L
10° 10! 102V
—>VR
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Silicon Dual Tuning Diode

BB 304

o For FM tuners

o Monolithic chip with common
cathode for perfect tracking
of both diodes

® Uniform “square law” characteristics

o ldeal Hifi tuning device when used
in low-distortion, back-to-back
configuration

e Color-coded capacitance subgroups
available (see next page)

Type | BB 304
Ordering code | Q62702-B84

Maximum ratings per diode

Reverse voltage

Peak reverse voltage
Forward current

To.< 60°C

Storage temperature range

52

TO 92

-~
o
S

1.

+
-+

i
4

}

|w—14,5.1 —==52_q2

+
Spacing 2x 1,27

Dimensions in mm

Vi 30 \Y
Vam 32 \%)
I 50 mA
Tog —55...4+100 °C



BB 304

Characteristics per diode (7, = 25 °C)

min | typ max

Reverse current I
Ve =30V — — 20 nA
30V, T, =60°C — —_ 0,2 pA

Diode capacitance Cr 42 — 475 | pF

Ve=2V,f=1MHz

Capacitance ratio Cr2 165 | — 1,75 | —

Va=2V,8V,f=1MHz C-8

Series resistance re — 0,2 04 Q

C; = 38 pF, f = 100 MHz

Q factor Q 100 | 200 — —

C; = 38 pF, f = 100 MHz

Capacitance subgroups Cr

Ve =2V, f=1MHz

Subgroups: red 42 - 43,5 | pF
yellow 43 _ 445 | pF
white 44 — 455 | pF
green 45 — 46,5 | pF
blue 46 — 47,5 | pF
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BB 304

Diode capacitance C; = f(VjR) Capacitance ratio Cr,/Cr = f(Vp)
per diode, f = 1 MHz per diode; Vi = 1V,2V; f= 1 MHz

pF

80 2,5

[Tref

G170 G

60 N ; R

N G N !
/ LA
5 \ P
15 ~
/ Yy
1.0 N 4
N 4V, Crav
30 \\ 1 G
™ / HR
N
20 7
0,5
10 INEE
0 0 [
03 1 3 0V 0 2 b 6 8 0V
—_— —

Temperature coefficient of
diode capacitance 7C; = f(VR)
per diode, f = 1 MHz

B N O I .
T g
. T HF—
f S
‘\\
N
10 N il
10°5
10° 10" 102 v

—i
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Silicon Dual Tuning Diode

BB 314

Preliminary data

e Designed for use in FM tuners
with extended frequency range

e Special implantation for high
capacitance ratio

o Monolithic chip for perfect tracking
of both diodes; common cathode

e Capacitance subgroups available
upon request

Type | BB 314
Ordering code | Q62702-B397

Maximum ratings per diode

Reverse voltage Va
Peak reverse voltage Vam
Forward current I
TA< 60°C

Storage temperature range Taq

Fmi52.07 -

Spacing 2x 1,27

TO 92

et —
F
N~
S
~

1
;

la—14,5_1 —=={52_9,

Dimensions in mm

18
20
50

—55...+100

mA

°C
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BB 314

Characteristics per diode (7, = 25 °C)

min | typ max
Reverse current I
Ve =16V — — 20 nA
16V, T, =60°C — — 0,2 pA
Diode capacitance, f = 1 MHz Cr
Ve =2V — 4475 | — pF
8V — 203 | — pF
Capacitance ratio C:2 — 2,2 — —
Ve =2V,8V;f=1MHz C.8

Diode capacitance C; = f(Vp)
per diode, f = 1 MHz

80

G 0

40

/'

30

20

03 1 3 10 v

— -
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Silicon Tuning Diode BB 409
o For VHF tuners DO 35 DHD
Cathode 0,54

l—o28,9 38 28,9 16
Type BB 409 Dimensions in mm
Ordering code | Q62702-B112
Color green
Maximum ratings
Reverse voltage Ve 28 Y
Peak reverse voltage Vam 30 \'
Forward current I 20 mA
T.<60°C
Storage temperature range Tt —55...4150 °C
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BB 409

Characteristics (7, = 25 °C)

min typ max

Reverse current I

Vg =28V — — 50 nA
28V, T, =60°C - — 0,5 uA

Diode capacitance, f = 1 MHz Cr

Ve = 3V 26 — 32 pF
25V 45 — 5,6 pF

Capacitance ratio C.3 5 — 6,5 —

Va=3V,25V;f=1MHz C.25

Capacitance matching AC; — — 3 %

Ve=1V...28V C

Series resistance re — 0,3 — Q

C; = 12pF, f = 100 MHz

Q factor Q

Vo= 3V, f=50MHz — 280 — —
25V, 200 MHz — 600 — —

Series inductance Ly - 3 — nH

Temperature coefficient of TC,

diode capacitance, f = 1 MHz

Ve= 3V 25-107* 1/K
25V 0,8-107* 1/K
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BB 409

Reverse current Iy = f(Vp)

nA
10'
L, >
T, = 60°C /
10° A y
l’
S
7
10" ,/
7 v 4
II II
5 25°C
"/
. d
10" L= ,
10° 5 10 5 10°V
— W
Temperature coefficient of
diode capacitance TCc = f(Vg)
%
K
w0?
Tce
10?
)
SN\
N
~.~~
10° S
S
10'5
10° 5 10 5 1v

Diode capacitance Cy = f(Vg)

pF
60

50

0 A\

20
N
N
10 \\
-
0
03 1 3 10 30V
— VR
Q factor Q = f(f)
Vr = Parameter
10"
a 5
Y= 25V
\!
\!
10’ A N
\
AN
2V\
> \ \
N
N\
\ 3V
107 L
10' 5 10 5 10°MHz

59




Silicon Tuning Diodes

o For UHF and VHF tuners

BB 505 B
BB 505 G
DO 35 DHD
Cathode 0,54
16
=—28,9—38 28.9—

Dimensions in mm

Type BB 505 B BB 505 G
Ordering code | Q62702-B37 Q62702-B270
Color orange

Maximum ratings

Reverse voltage
Peak reverse voltage
Forward current
To< 60°C

Operating temperature range -
+,

Ctarama tamnaratir,
owlrage iCimnperaiui

60

Va 28
Ve 30
A 20
Top —55...4+100
Tu | —55..+150

mA

°C



BB 505 B

BB 505 G
Characteristics (7, = 25 °C)
min | typ max
Reverse current I
Ve =28V — - 20 nA
28V, T, =60°C — - 05 |pA

Diode capacitance, f = 1 MHz Cs
BB505B: V= 1V - 175 | — pF

28V 1,85 | — 2,25 |pF
BB505G: Vo= 1V — 175 | — pF

28V 1.8 - 24 |pF
Capacitance ratio C:1
Ve=1V,28V;f= 1MHz C.28
BB 505 B 77 — 9,4 —
BB 505 G 75 — 9,5 —
Capacitance matching AC; — — 3 %
Vo =05V...28V C;
Series resistance re
Cr = 9pF, f= 470 MHz
BB 505 B — — 0,7 |Q
BB 505 G — — 1 Q
Series inductance L — 3 — nH
Temperature coefficient of
diode capacitance
Ve= 1V,f=1MHz TC. — 480 — ppm/K
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BB 505 B
BB 505 G

Diode capacitance C; = f(Vp)

f=1MHz
pF

24

4

Cr 20

16

12

03
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Silicon Tuning Diodes BB 515 B
BB 515 G
Preliminary data Mini-plast
Cathod 0..01
e For UHF and VHF TV tuners 20 gttt
1554015/, —- 1205
o Miniature plastic package %
for surface mounting (SMD) = Y e

Type ] BB515B

| 374015
4

1,35max.

Dimensions in mm

| BB515G

Ordering code | Q62702-B398

Maximum ratings

Reverse voltage

Peak reverse voitage
Forward current

To,< 60°C

Operating temperature range
Storage temperature range

| @62702-B399

Va 28 v
Vam 30 Vv
I 20 mA
Top —55...4+100 °C
T —55...+100 °C
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BB 515B
BB 515G

Characteristics (7, = 25 °C)

min | typ max
Reverse current I
Vya =28V — — 20 nA
28V, T, =60°C - — 0.2 A

Diode capacitance, f = 1 MHz Cy
BB515B: Vg = 1V — 17,7 | — pF

28V 1,85 | — 2,25 | pF
BB515G: Vg= 1V — 177 | — pF

28V 1,8 — 24 pF
Capacitance ratio C:
Ve =1V,28V; f=1MHz C:28
BB 515 B 8 — 9,5 —
BB 515G 75 — 9,5 —
Capacitance matching ACy — — 3 %
Ve =05V...28V Cr
Series resistance r
Cr = 9pF, f= 470 MHz
BB 515B - 0,55 —_ Q
BB 515 G — — 1 Q
Series inductance L — 25 - nH

pF
2T Diode capacitance Ct = f (Vg)
N f=1MHz
N

Cr 20

8
\
\
L r\\
0
03 1 3 10 30V
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Silicon Tuning Diodes

BB 609 A
BB 609 B

o Especially for tuning of
extended frequency bands
in VHF and CATV tuners

DO 35 DHD

Cathode 60,54

le—28,9 38 28,9

Dimensions in mm

Type BB 609 A BB 609 B
Ordering code | Q62702-B196 Q62702-B197
Color white

Maximum ratings

Peak reverse voltage
Forward current

T,.< 60°C

Operating temperature range
Storage temperature range

Vau 30
I 20
Top —55...4+100
Tug —55...4+150

16

mA

°C
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BB 609 A
BB 609 B

Characteristics (7, = 25 °C)

min | typ max
Reverse current I
Ve =30V — — 20 nA
30V, T, =60°C — — 200 | nA
Diode capacitance, f = 1 MHz C;
BBG609A: V= 1V 325 | — — pF
28V 25 — 3 pF
BB609B: V= 1V 335 | — — pF
28V 28 — 3,2 pF
Capacitance ratio Ci 12 - 15 -
Ve=1V,28V; f= 1MHz C:28
Capacitance matching AC; — — 25 %
Ve =1V...28V,f= 1MHz Cr
Series resistance re — 0,7 1 Q
C; = 12 pF, f = 100 MHz
Series inductance L — 3 — nH

Diode capacitance C; = f (V)
f=1MHz

pF

60 I ™

50 - ,H

40 Hi-

30 - N

20 B

10 | | ﬁs\

03 1 3 10 0V
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Silicon Tuning Diode

BB 610

Preliminary data

e For Hyperband TV tuners, Bd |

e Capacitance ratio > 19

Type | BB 610

Ordering code | Q62702-B400

Maximum ratings

Reverse voltage

Forward current

To< 60°C

Operating temperature range
Storage temperature range

DO 35 DHD

Cathode ®0,54

e

|—r28,9 38 28,9
Dimensions in mm
Va 30 \%
I 20 mA
Top —55...4+100 °C
Tug —55...+ 150 °C
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BB 610

Characteristics (7, = 25 °C)

min | typ max
Reverse current I
Ve =30V — - 20 nA
30V, T,=60°C — - 200 | nA
Diode capacitance, f = 1 MHz Cr
Vo= 1V — 69 — pF
28V — 33 | — pF
Capacitance ratio C:1 19 — — -
Ve=1V,28V;f=1MHz C;28
Capacitance matching AC; — - 25 %
Ve=1V...28V,f=1MHz C:
Series resistance re — 1,3 — Q

Diode capacitance C; = f (V)
f=1MHz

pF
100

G 90

p 4

80

70

60

50 A\

40 \

]

30

20

10

0

03 1 3 10
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Silicon Tuning Diodes BB 619 A
BB 619 B
Preliminary data Mini-plast
e For tuning of extended frequency Cathode  __ ., _0.01
bands in VHF TV tuners 112015
1554015/, —- |t——
o Miniature plastic package L

for surface mounting (SMD)

Type |BBB19 A |BB619B

Ordering code | Q62702-B401 | Q62702-B402

Maximum ratings

Reverse voltage Va
Forward current I

T.< 60°C

Operating temperature range T

Storage temperature range Tstg

<—3,7:o,154—1 N
i

0,15

1,35max.
-

Dimensions in mm

30
20

—55...4+100
—55...+100

mA

°C
°C
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BB 619 A
BB 619 B

Characteristics (7, = 25 °C)

min | typ max
Reverse current I
Ve =30V — — 20 nA
30V, 7,=60°C : — — 200 | nA
Diode capacitance, f = 1 MHz C:
BB619A: Vo= 1V — 375 | — pF
28V 25 — 3 pF
BB619B: V; = 1V — 39 — pF
28V 2,8 — 3,2 pF
Capacitance ratio C:1 12 — — —
Ve =1V, 28V;f=1MHz C.28
Capacitance matching AC; — — 2,5 %
Va=1V...28V,f= 1MHz C:
Series resistance re — 065 | — Q
Series inductance L — 2,5 — nH

Diode capacitance C; = £ (V)
f=1MHz
pF
60

50

40

30

20 \
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Silicon Tuning Diode BB 620

Preliminary data Mini-plast

e For Hyperband TV tuners, Bd | Cathode +ﬁ_.O__Ol

e Capacitance ratio > 19 1552015/~ . Lt
[¥a)

o Miniature plastic package =D, '/

for surface mounting (SMD)

Type ‘ BB 620
Ordering code | Q62702-B403

Maximum ratings

Reverse voltage Va
Forward current I
T.<60°C

Operating temperature range Top

Storage temperature range stg

‘—3'7£0,154—]—'_

Dimensions in mm

30
20

—55...4+100
—55...4+100

=
0,15

1,35max.
-

mA

°C
°C
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BB 620

Characteristics (7, = 25 °C)

min | typ max
Reverse current I
Ve =30V — — 20 nA
30V, T, =60°C — — 200 | nA
Diode capacitance, f = 1 MHz Cr
Vo= 1V — 69 — pF
28V — 335 | — pF
Capacitance ratio C1 19 - - -
Ve =1V,28V;f=1MHz C.28
Capacitance matching AC; — - 2,5 %
Ve =1V...28V,f=1MHz C;
Series resistance re — 1,3 — Q

Diode capacitance C; = £ (VR)
f=1MHz

pF
100

90

4

80

70 T

60 AY
50 N\

40 \

30

20

10

0
03 1 3 10 30V
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' Silicon Tuning Diode BB 801

Preliminary data SOT 23
e Frequency range up to 2 GHz; 30
special design for use in TV-sat __|
indoor units | r_ :
e High capacitance ratio no—tEl AJ':l
.. . i
o Miniature plastic package l
for surface mounting (SMD) i
K
0,48_,
[@lo2sMyB [ c
Type BB 80f Dimensions in mm
Ordering code | bulk: Q62702-B346
Marking UF
Maximum ratings
Reverse voltage Va | 28 | v
Peak reverse voltage Vam 30 \%
Forward current I 20 mA
TA< 60°C
Operating temperature Top 100 °C
Storage temperature range Tag —65...+150 °C
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BB 801

Characteristics (7, = 25 °C)

min | typ max

Reverse current I;
Ve =28V — — 20 nA

28V, T,=60°C — — 500 |nA
Diode capacitance, f = 1 MHz Cr

28V — 1 — pF
Capacitance ratio CH1 — 9 — _
Ve=1V,28V;f=1MHz C,28
Series resistance re — 1 — 0
C; = 9pF, f= 100 MHz
Case capacitance Ce — 0,1 — pF

f=1MHz

Diode capacitance C; = f (V)
f=1MHz

pF
12

03 10 0 0V
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Silicon Dual Tuning Diode BB 804

e For FM tuners

o Monolithic chip with common cathode
for perfect tracking of both diodes

o Uniform “square law” characteristics

@ ldeal Hifi tuning device when used
in low-distortion, back-to-back
configuration

o Miniature plastic package
for surface mounting (SMD)

Dimensions in mm

Type BB 804
Ordering code | bulk: Q62702-B328 taped: Q62702-B356
Marking SF (see next page for marking of capacitance subgroups)

Maximum ratings per diode

Reverse voltage Vi 18 \Y
Peak reverse voltage Viam 20 \Y
Forward current I 50 mA
To< 60°C

Operating temperature Top 100 °C

Storage temperature range Teto —65...+150 °C
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BB 804

Characteristics per diode (7, = 25 °C)

min | typ max
Reverse current I
Ve =16V — — 20 nA
16V, T, =60°C — — 200 |nA

Diode capacitance Cr 42 — 475 | pF

Ve =2V, f=1MHz

Capacitance ratio C:2 165 |17 — —

Ve =2V,8V;f=1MHz C.8

Series resistance re — 025 | — Q

C; = 38 pF, f = 100 MHz

Q factor Q — 170 — —

C; = 38 pF, f = 100 MHz

Temperature coefficient of TC. — 330 — ppm/K

diode capacitance

Ve=2V,f=1MHz

Capacitance subgroups” Cr

Vea=2V,f=1MHz

Subgroups: 0 42 - 43,5 | pF
1 43 — 445 | pF
2 44 — 455 |pF
3 45 — 46,5 | pF
4 46 — 47,5 | pF

1 The capacitance subgroup is marked by the subgroup number printed on the component and the pack-
age label. A packaging unit (e.g. 8-mm tape) contains diodes of one subgroup only. Delivery of discrete

capacitance subgroups requires a special agreement.
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BB 804

Diode capacitance Ct = f(Vp)

per diode, f — 1 MHz Capacitance ratio ng-' = f(Vp)

T
per diode; Vo = 1V, 2V, f=1MHz

pF
80 3
»i
¢ q aul®
T STref C
\\ G yd T’[
N y Ly Cray
60 N // Cr) T
N 2 s
50 /
\\ p
40 ‘\ 4
N, /]
30 N
\\ 1
20 \\
10
0 0
03 10 0 20V 0 5 10 15 20V

Temperature coefficient 7Cc = (V)
per diode, f = 1 MHz

1

K
103

TCc 5

10°% \

1075
03 1 ) 0V

77



Silicon Dual Tuning Diode BB 814

Preliminary data SOT 23
o High capacitance ratio for FM tuners e 30__ |

with extended frequency band .__.{
e Monolithic chip (common cathode) T

for perfect tracking of both diodes a1 a2[E
e Capacitance subgroups available l

upon request ;
@ Miniature plastic package :48

for surface mounting (SMD) 0

flo2sMIB [ C

Dimensions in mm

Type BB 814
Ordering code | Q62702-B404
Marking SH

Maximum ratings per diode

Reverse voltage Vi 18 Vv
Peak reverse voltage Vam 20 \%
Forward current I 50 mA
To< 60°C

Storage temperature range Tog —55...4+100 °C
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BB 814

Characteristics per diode (7, = 25 °C)

min | typ max
Reverse current Iy
Ve =16V — — 20 nA
16V, 7, =60°C — — 0,2 pA
Diode capacitance, f = 1 MHz Cy
Ve =2V — 4475 | — pF
8V — 203 | — pF
Capacitance ratio Cr2 - 2,2 — _
Ve =2V,8V;f=1MHz C.8

Diode capacitance Cy = f (V)
per diode, f = 1 MHz
pF
100

90

Gr

-

an
oV

70

60
50 AN

40 A

30 N

20

10

0 —
03 1 3 10 20V
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Transistors




NPN Silicon RF Transistor BF 199
o For common emitter IF TV TO 92
-amplifier stages
o Low feedback capacitance
due to shield diffusion
j 4,20,
—— o
il0,6+02 L \O/F
T e00s F MW 005
ol 0 +0!
— - f—— ] -
Spacing 2x 1,27 Spacing 1,27

Type | BF 199

Ordering code | Q62702-F355

Maximum ratings
Coiiector-emitter voitage
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Total power dissipation
(Ta< 25°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

82

Veeo
Veeo
EBO

VS <

tot

Ny |

stg

RthJA

Dimensions in mm

25
40
4
25
2
500

150
—565...+150

| <250

mA
mA
mw

°C

| K/W



BF 199

Characteristics (7, = 25°C)

DC characteristics min | typ max

Collector cutoff current Icgo - — 100 | nA

Veg = 40V

DC currentgain Aee 38 85 — —

I, =7mA, Ve = 10V

Base-emitter voltage Ve — 780 — mV

I. =7mAV, =10V

AC characteristics

Transition frequency fr — 550 — MHz

I =5mA, Vg = 10V, f = 100 MHz

Collector-base capacitance Cep - 0,32 | — pF

Ve = 10V, Vge =0, f= 1MHz

Optimum power gain Ge opt — 43 — dB

I.=7mA, Voe = 10V, f= 35 MHz

Y parameters, common emitter

I. =7mA, Ve = 10V, f= 35 MHz
Jte - 4,8 - mS
Cite - 45 — pF
[ Vize - 70 - uS
Pz - —-95 | — deg
| Yarel — 175 — mS
P2te — —-25 | — deg
G2ze - 80 — nS
Cooe - 1 ’7 - pF

83




BF 199

Total power dissipation Py, = £(T,) Collector-emitter breakdown voltage
Viericer = f(Rge)

mw Vv
600 50
5 Viericer
00
Ptot N
o \ 40 N
T ‘ ‘
400 \
\ 30
N\
300
\ L Re=wQ
[ \ 20 |
200
\ T
100 N\ 10 '
\
l |
0 0 i ;|
0 50 100 150°C a1 4n0 anl an? PETIPN
TA v 1Y) 1Y) 1Y) U KM
Rge
Collector current I = f(Vge) Collector current I = f(Ig)
mA mA
16 1 30 T
20V P
1 15V Y, A
. 1% I ” 1oV /;, » i
C S5V 1
T 12 )<>< / /',/
20 // %//
10 74 / o
L
8 15 /
/
¢ o | A Vee=2y
6 % Y /i
5
2
0 - 0
0 0,5 1,0V 0 200 400 600 800pA
— Ve —_—
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BF 199

Output characteristics Ic = f(Vce)

mA
25
4001
g |
350
I, 1T
20 =300
|
T / 250
T
/ 200
15 ==
/
- 150 —
—
10 A
gt 100—
5
I5=50pA ]
L1
0 I 11
0 A 8 12 16 20 24V
— Ve

Forward transfer admittance y,, = f(I)

f = 35 MHz
mS
300[
I}'ml -
NTN
200 \ N
\ \ 15 |
/ N |10
N 5
N
100 7 Vee=2V
y
0
0 10 20 24mA
>Ic

Collector-base capacitance C, = f(Vcg)

f=1MHz
08

€w 07 i

0,6

0,5

P

04

03

0,2

01

20

Transition frequency f; = f(Ig)

f = 100 MHz

MHz
700

30V

—e Vs

600

}T

500 /

/]

N20V]

N
\10v

400

300

200]

100

10

20

—]

26mA

85




NPN Silicon RF Transistors BF 240
BF 241

e For AM and FM stages TO 92

o Low feedback capacitance
due to shield diffusion

® Low output conductance

25.05 }
|£2-0

o

t
o
[¥a)
e |
i
i

I QL‘QT I h0'4~0,05
] | jn— -

Spacing 2x 1,27 Spacing 1,27
Type | BF 240 , BF 241 Dimensions in mm
Ordering code | Q62702-F302 | Q62702-F303
Maximum ratings
Collector- -emitter voltage Veeo 40 \
Collector-base voltage Veso 40 \Y
Emitter-base voltage Veso 4 \Y
Collector current c 25 mA
Base current Iy 2 mA
Total power dissipation Pt 250 mw
(To< 45°C)
Junction temperature 7| 150 °C
Storage temperature range Tetg —55...+150 °C
Thermal resistance
Junction — ambient Ria | =420 | K/IW
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BF 240

BF 241

Characteristics (7, = 25°C)
DC characteristics min | typ max
Collector-base breakdown voltage Vierceo 40 — — \Y
I, = 10 pA
Emitter-base breakdown voltage VigrieBO 4 — — \
I. = 10 pA
Collector cutoff current Icgo — - 100 | nA
Vg = 20V
Base-emitter voltage Vae — 700 — mV
I. = 1mA, Ve = 10V
DC current gain hee
I. = 1mA, Ve = 10V
BF 240 65 — 220 | —
BF 241 35 — 1256 | —
AC characteristics
Transition frequency f; - 400 | — MHz
I. =1mA, Vg = 10V
Collector-base capacitance Cep — 0,3 — pF
Ve = 10V, Vge =0V, f=1MHz
Noise figure F — 1,7 — dB
I. = 1mA, Ve = 10V, f = 100 kHz
Rs= 300Q
Output conductance Jo2e
I. = 1mA, Vg = 10V, f= 10,7 MHz - - 10,5 | uS

0,5 MHz - — 8,3 us
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BF 240
BF 241

Total power dissipation P,,; = 7(T)
mw

300
me
! \
| L N\ N
200 \ J
SN T W
L \\ i
|
i | i |
LREBERINNANAN
B \
| | 1 \ }
B | \
I g T \
oL LT TN
0 50 100 150°C
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NPN Silicon RF Transistors

BF 254
BF 255

o For AM and FM stages

Type | BF 254

| BF 255

Ordering code | Q62702-F201

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Total power dissipation
(To< 45°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

| @62702-F202

VCEC)
VCES
VEBO

R Pl

tot

b iy |

stg

R(hJA

TO 92

R
N
S

02F=—

25.05 |
|42-0

| I 0'600,2 T‘_ \°/§
0,[0'0'05 =3 I lJ.OL 1,+005
— | |—-— ‘ —— f—-——
Spacing 2x 1,27 Spacing 1,27
Dimensions in mm
20 Vv
30 \"
5 \Y
30 mA
250 mwW
150 °C
—65...4+150 °C
| <420 | K/W
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BF 254

BF 255

Characteristics (7, = 25°C)
DC characteristics min | typ max
DC currentgain hee
I. =1mA, Vg =10V
BF 254 65 — 220 | —
BF 255 35 — 130 | —
Base-emitter voltage Vae — 0,68 | — \
I. = 1mA, Vi =10V
AC characteristics
Transition frequency fr
I. = 1mA, Ve =10V, f= 100 MHz
BF 254 — 260 — MHz
BF 255 — 220 — MHz
Collector-base capacitance Ceo — 0,6 — pF
Veg = 10V, Vge =0V, f=1MHz
Collector-emitter capacitance Cee — 0,6 — pF
Ve = 10V, Vge =0V, f=1MHz
Noise figure F
I.=1mA, Vi =10V
f= 1 MHz, go = 1,6 mS" — 1,2 — dB

100 MHz, 10 mS" — 3,8 — dB

) gs = Generator conductance
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BF 254

BF 255
AC characteristics (continued)
Y parameters, typical values, Io.=10V
f g by, Vil | @12 [Vor| | @2 92 by,
MHz mS mS uS deg. | mS deg. | uS us
Common emitter
0,45 BF 254 | 0,3 0,06 |17 —90 |38 0 3,2 34
BF 255|045 (008 |17 —-90 |38 0 2,7 34
10,7 BF 254 | 0,4 1,5 41 —-90 |37 —-10 |4 8,1
BF 255 | 0,5 1,76 |41 —-90 |37 -10 |38 8,1
Common base
100 BF 255 | 34 | -85 250 | —85 |33 | 150 |18 | 700

Total power dissipation P, = f(7,)

mw
300

tot |

N
o
o
i
*y t
I
[
I
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NPN Silicon RF Transistor BF 414
o For low-noise, common base TO 92
VHF and FM stages
‘2 ' *_—4,2-0, e
3 19 H

Type | BF 414
Ordering code | Q62702-F517

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Total power dissipation
(To< 45°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

92

VCEO
CBO
EBO

R LTI NN

tot

i My |

stg

RthJA

pYg

=
oA
14,5 4—5,2 42

44 - c)°
0.4+005 I l.o 4, +005
—— 4»-—— —— »
Spacing 2x 1,27 Spacing 1,27
Dimensions in mm
30 \Y
40 \Y
4 \
25 mA
3 mA
300 mw
150 °C
—55...+150 °C
| <350 | K/W



BF 414

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
I.=2mA, =0

Collector-base breakdown voltage
I =10pA, I =0

Emitter-base breakdown voltage
I = 10pA

Collector cutoff current
Vg = 20V

DC current gain
I. =4mA, Ve =10V

AC characteristics

V(BR) CEO
l/(BFU CcBO
V(BR) EBO

I CBO

hee

30

40

30

80

60

Transition frequency
I, = 1mA, Ve = 10V, f = 100 MHz
5 mA, 10V, 100 MHz

Collector-emitter capacitance
Vee = 10V, Vge =0V, f=1MHz

Noise figure
I. = 5mA, Vi =10V, f= 100 MHz
R, =60Q

fr

400
560

0,1

MHz
MHz

pF

dB
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PNP Silicon RF Transistors BF 450
BF 451

® For common emitter AM and FM stages TO 92

o Low feedback capacitance E
due to shield diffusion

4,20,

1,

2,505 ’

!

I 0, 6¢0,2

N
1 04+005 = | l"0‘1‘.0,05
ot - ‘ - -—
Spacing 2x 1,27 Spacing 1,27
Type | BF 450 l BF 451 Dimensions in mm
Ordering code | Q62702-F312 | Q62702-F313
Maximum ratings
Collector-emitter voltage Veeo 40 Vv
Coiiector-base voitage Veso 40 Y
Emitter-base voltage Veso 4 \"
Collector current I 25 mA
Base current Iy 5 mA
Total power dissipation Pio 250 mwW
(To< 45°C)
Junction temperature T 150 °C
Storage temperature range Tstg —55...4+150 °C
Thermal resistance
Junction — ambient R | =420 | K/IW
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BF 450

BF 451
Characteristics (7, = 25°C)
DC characteristics min | typ max
Collector-emitter breakdown voltage V\er) ceo 40 - — \'
I, = 2mA
Collector-base breakdown voltage Vier) ceo 40 - — Y
I. = 10 pA
Emitter-base breakdown voltage Vgr)es0 4 — — \Y
It = 10pA
Collector cutoff current Iego — — 50 nA
Veg = 30V
DC current gain Ree
I.=1mA, Ve = 10V
BF 450 65 — 220 | —
BF 451 35 — 125 | —
Base-emitter voltage Ve — 0,72 | — Y
I. =1mA, Ve = 10V
AC characteristics
Transition frequency f,
I = 1mA, Ve = 10V, f= 100 MHz
BF 450 - 375 - MHz
BF 451 — 325 - MHz
Collector-base capacitance Cop — 032 | — pF
Ve =10V, Vgeg =0V, f=1MHz
Noise figure, Ve = 10V F
I. = 1 mA, f = 100 kHz, Rs = 300Q — 2 — dB
2mA, 100 MHz, 60Q — 3 — dB
Y parameters, common emitter
I. = 1mA, Vi = 10V
f=0,45...10 MHz Gite
BF 450 — 0,5 — mS
BF 451 - 0,8 — mS
Cite
BF 450 — 17 — pF
BF 451 - 19 — pF
[ Vorel — 35 . mS
Cose — 1,4 — pF
f = 500 kHz Goze — — 8 usS
10 MHz Goe — - 10 us
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BF 450

BF 451
Total power dissipation Py, = f(7a) Input characteristics /o = f(Vgg)
Ve = 10V
mw mA
300 — 15
'thf It [
| 3 T
' 200 — \' ] 10
N
J \
— ! \.A.___“ .
100 ‘ ‘ A\ 5
] i il - \\ |
\ |
| i | I I
0l 1 S S \ i Ll 0
0 50 100 150°C 0 05 1,0v
T " Ve
)
Output characteristics Io = f(V¢g) Collector current I = f(Ig)
mA mA
15 20
350uA] A 300uA 15 1y5
1
I // /
¢ = e / / / Ve=2V
// L~ 200pA r /
10 /
/ ——“'"-——-—_ / /
150 AT | /
, /)
/ 0
00uA™ |
5 / "
f
Iy=50uA_| | /
0 0
0 5 10V 0 200 400 600 pA

VCE
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BF 450
BF 451

Transition frequency fr = f(I)

f = 100 MHz

MHz
600

500

/

s/ a:/

300

200

100

10

C

15 mA

Collector-base capacitance c., = f(Vcg)

f=1MHz

pF

08

0.4
\\
T —
0,2
0
0 8 12 16

- > Ves

20V

Output conductance g,,, = f(Ig)
Ve = 10V, f = 500 kHz

us
20

gZZe /

M~

N

Forward transfer admittance |yl = f(Ig)
f= 10,7 MHz

mS

400
=

prad

15
300 {

Vie=SV

200 /‘
100 /
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BF 450

BF 451
Input admittance y;;, Output admittance y,,
Ve = 10V Vee = 10V
mS uSL
40 10
bye by
30 103 ,”’ ZfJOMHz
£100MHz
/ 1‘
F H 35MHz
"h\ L
L_I.=1mA 3 2 I.= 1mA
20 ' 200MHz 10 4 c
/ 100 MHz =+ ZmA
5mA Dt 3nA
/ 2mA g [ SmA
A
10—/ 3 10' I L
{ 35MHz 10 MHz
/
10MHz
0 10° |
0 10 20 30mS 100 10 102 103“5
—=0,, T 95

Forward transfer admittance y,,,
Vee = 10V

__>j}’21e|

0 50 100 150 200 mS
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PNP Silicon RF Transistor

BF 506

o For VHF mixer and oscillator stages

Type | BF 506
Ordering code | Q62702-F534

Maximum ratings

Collector-emitter voltage
Coiiector-base voitage
Emitter-base voltage
Collector current

Base current

Total power dissipation
(Ta< 45°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

VCEO
Vceo

stg

RthJA

TO 92
4,20
L——‘ f—
‘ = < A
> N wm N o~
lo,6°02 ‘TI_ 5\0}‘
1T wn N
0,10’005 & | 04 +0,05
] —— j-—
Spacing 2x 1,27 Spacing 1,27

Dimensions in mm

35 Y
40 A%
4 \
30 mA
5 mA
300 mw
150 °C
—55...+150 °C

| <350 | K/W
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BF 506

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage VieR) ceo 35 — — \
I = 2mA

Collector-base breakdown voltage Vigr)ceo 40 — — \%
I, = 10 pA

Emitter-base breakdown voltage Vier o 4 — — \"
I. = 10 uA

Collector cutoff current Iego — — 100 | nA
Vg = 20V

DC current gain hee 25 - — —

Io = 3mA, Ve = 10V

AC characteristics

Transition frequency fr — 550 — MHz
I. = 2mA, Vi = 10V, f= 100 MHz

Collector-emitter capacitance Cee — 0,12 | — Vv
Vg = 10V, Vge =0V, f=1MHz

Noise figure F — 3 — dB
I. = 2mA, Vg = 10V, f = 200 MHz

Ry =60Q
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NPN Silicon RF Transistor BF 517

o For broadband amplifier and oscillator SOT 23
applications up to 1 GHz 30
2,8
e Miniature plastic package
for surface mounting (SMD) +-[pg5]— !
pa | 3 B
T H
l
C
0,480,
[+lo25]B [ (]
Type BF 517 Dimensions in mm
Ordering code | bulk: Q62702-F988 | taped: Q62702-F78
Marking LR

Maximum ratings

Collector-emitter voltage Vieo 15 \Y
Collector-base voltage Veso 20 Y
Emitter-base voltage Veso 3 \Y
Collector current I 25 mA
Base current Iy 5 mA
Total power dissipation Piot 280 mwW
(To< 25°C)

Junction temperature T, 150 °C
Storage temperature range Tt —65...4+150 °C

Thermal resistance
Junction — ambient Rinn | =450 | K/wW?

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 517

Characteristics (7, = 25°C)

DC characteristics min | typ max

Collector-emitter breakdown voltage Vigr) ceo 15 — — Vv

I.=1mA, ;=0

Collector cutoff current Igo — — 50 nA

Vg =15V, I =0

DCcurrent gain hee 25 — 250 | —

I. =5mA, Vi =10V

Collector-emitter saturation voltage Ve sat — 0,1 0,5 \

Io=10mA, I = 1mA

Base-emitter saturation voltage Vagsat — — 095 |V

I. =10mA, I = 1TmA

AC characteristics

Transition frequency fr 1 2 — GHz

I =5mA, Vi = 10V, f = 200 MHz

Collector-base capacitance Cep 0,3 0,5 0,75 | pF

Veg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance Cee — 0,26 |04 pF

Ve = 10V, Vge =0V, f=1MHz

Noise figure F :

Io = 5mA, Ve = 10V, f = 100 MHz — 25 — dB
800 MHz — 5 — dB
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BF 517

Total power dissipation P,,, = f(T4)

mw
300
N
p \
tot \L
N
200 1
\\
\
N
100
\\
\
0 |
0 50 100 150 °C

Collector-base capacitance c., = f(Vcp)
f=1MHz

pF
10

Ceb
08

06

04

02

Transition frequency f; = f(Ig)
Ve = 10V, f = 200 MHz

GHz
3
1 N
7
2 /|
"
0
0 10 20 30 mA
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PNP Silicon RF Transistor

BF 550

® For common emitter amplifier stages SOT 23
up to 300 MHz
30
o For mixer applications in AM/FM radios 2,8 0,15
and VHF TV tuners [[ﬂ H—{C] %Y
=095/~ o]
o Low feedback capacitance E B T 7N g\' l
due to shield diffusion S % é( —
E | ~
e Controlled low output conductance I +0.2 f,-?; P-—
. . 0,1max¢ 1
e Miniature plastic package 048,
for surface mounting (SMD) ol EYon L imax
[#]0.25M)1B [ (] ».30°
"
Dimensions in mm
Type BF 550
Ordering code | bulk: Q62702-F547 taped: Q62702-F944
Marking LA
Maximum ratings
Collector-emitter voltage Veeo 40 \
Collector-base voltage Veso 40 Vv
Emitter-base voltage Veso 4 \
Collector current I 25 mA
Base current Iy 5 mA
Total power dissipation Pt 280 mwW
(To< 25°C)
Junction temperature T; 150 °C
Storage temperature range Tsg —65...4+150 °C
Thermal resistance
Junction — ambient Riin | <450 | K/w?

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 550

Characteristics (7, = 25°C)

DC characteristics min | typ max

Collector-emitter breakdown voltage Vier ceo 40 — — Vv

I.=1mA I =0

Collector-base breakdown voltage Vigryceo 40 — — \"

I.=10pA, I =0

Emitter-base breakdown voltage VigrieB0 4 - - \

L =10pA, I. =0

Collector cutoff current Iego — — 100 | nA

Vg =30V, =0

DC current gain hee 50 — 250 | —

I. = 1mA, Vi =10V

Base-emitter voltage Ve — 0,72 | — Y

I.=1mA, Ve = 10V

AC characteristics

Transition frequency fr — 350 — MHz

I. = 1mA, Vg = 10V, f= 100 MHz

Collector-base capacitance Cop - 0,33 — pF

Vg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance Coe — 0,67 — pF

Ve = 10V, Vge =0V, f=1MHz

Noise figure Vg = 10V F

I. = 1mA, f= 100 kHz, R; = 300 Q - 2 — dB

2 mA, 100 MHz, 60Q — 3,4 — dB

Y parameters, common emitter

I =1mA, Vi =10V

f=0,45...10 MHz J11e - 550 - us
Ci1e — 17 — pF
|y2'|e| - 35 - mS
Coze — 1,3 — pF

f = 500 kHz o — 5 8 us

10 MHz Joe — 5 10 usS
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BF 550

05 Vv

Total power dissipation P,y = f(7,) DC current gain heg = (1)
Vee = 10V
mw
300 103
N\ 5 i
h
tot FE
o \\
200 10?
5 (il
N
\\
\
100 10’
\. i i
\ 5
0 10° m
0 50 100 150 °C 102 107 10° 10’ 102 mA
—=1 — L
Collector current Io = f(Vgg) Collector-emitter saturation voltage
Vee = 10V Veesar = f(1Lc)
e =1
mA mA
102 102
5
I I >
10’
g "
5 / 10!
/ V4
f
5 7
100 ,
5 I
/ 100
-1
10 .'1 5
5 i
1
Il
1072 10°
05 06 07 08 09 0V 0 01 02 03 04
—— VBE - VEEsa?
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BF 550

Collector cutoff current Icgg = f(74)
Veg = 30V
nA
104
5

][BO
maXx.

A typ.

50 100 150 °C

-

Collector-base capacitance c., = f(Vp)
f=1MHz

pF
10
Ceb
05 \
\\§
0
0 10 20V

—Vs

Transition frequency fr = f(I¢)
f = 100 MHz

MHz
600

‘
! 500

/
/

400 g N

200

100

0 5 10 15 mA

C

Output conductance goo, = f(Ig)
Vee = 10V, f = 500 kHz

us
20 /
gZZe / y
15 ‘ I
max. / fyl).
//
/
10
/
[y — /l
/
0
0 1 2 3 L SmA
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BF 550

Forward transfer admittance |y,,| = f(Ig) Forward transfer admittance y,,,
f =107 MHz Vee = 10V

——=Pe

0 50 100 150 200 mS

mS
400

lyml 350

.
Ul

2\

300 P~ 1

250 /
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200
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NPN Silicon RF Transistor BF 554

e For general small-signal RF appli- SOT 23
cations up to 300 MHz in amplifier,
. - . 30
mixer and oscillator circuits 78 {B] 015
e Miniature plastic package [Kipng | S __1&92 .
for surface mounting (SMD) +=1095]F— | o
e | o] & TN £y
i f 5 s
| Gee rrr/ 2=
C i ) (ﬁmax 7 T
0,480,
EME . imax
[#fo25#[B [ ] 7.30°
o
Dimensions in mm
Type BF 554
Ordering code | bulk: Q62702-F551 I taped: Q62702-F1042
Marking CcC
Maximum ratings
Collector-emitter voltage Veeo 20 \
Collector-base voltage Veso 30 Vv
Emitter-base voltage Veso 5 \
Collector current I 30 mA
Total power dissipation Piot 280 mwW
(To< 25°C)
Junction temperature T; 150 °C
Storage temperature range Teo —65...4150 °C
Thermal resistance
Junction — ambient BRinia | =450 | K/w?

1) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 554

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
Io.=1mA, I =0

Collector cutoff current
Vg =20V, I, =0

DC current gain
I.=1mA, Vi =10V

Base-emitter voltage
I = 1mA, Ve =10V

AC characteristics

|/(BR) CEO

ICBO
hee

Ve

20

60

0,7

100

250

nA

Transition frequency
I =1mA, Ve = 10V, f= 100 MHz

Collector-base capacitance
Vee = 10V, Vge =0V, f=1MHz

Noise figure
I = 1mA, Vi =10V
f = 200 kHz, g5 = 2mS
1 MHz, 1,5mS
100 MHz, 10 mS

Output conductance
I =1mA, Ve =10V, f=0,5...10 MHz
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BF 554

DC current gain hgg = f(Ig)

Total power dissipation P, = f(Ta)
" Ve = 10V
300 ] 103 T
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200 102 y
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100 \ 0
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0 L 100
0 50 100 150 °C 10-2 10! 10° 10! 102 mA
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BF 554

Collector cutoff current Iogo = (7,) Transition frequency f; = f(I¢)
Ves = 20V Ve = 10V, f = 100 MHz
nA MHz
10 500
5
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10 r 400
10? = 300
5 7
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PNP Silicon RF Transistor BF 569

e For oscillators, mixers and SOT 23
self-oscillating mixer stages in 30
UHF TV tuners 8] 015
—C 0,09
o Miniature plastic package -~—l 095 r-— _ —’r— %
H [
for surface mounting (SMD) e | 8 T 7K ogﬂ
; T 5 %
| 02 E’E . _'7i‘:
C 0,Jmax = T
0,48_91
EMIE i Imaxte—
- EEQIRE z.30°
Type BF 569 Dimensions in mm
Ordering code | bulk: Q62702-F548 I taped: Q62702-F869
Marking LH

Maximum ratings

Collector-emitter voltage Veeo 35 v
Collector-base voltage Vieo 40 Y,
Emitter-base voltage Veso 3 \'
Collector current I 30 mA
Base current I 5 mA
Total power dissipation Py 280 mwW
(TA< 25°C)

Junction temperature T; 150 °C
Storage temperature range Tsg —55...4+150 °C
Thermal resistance

Junction — ambient Rinin | <450 | K/wW?

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 569

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
I.=1mA, =0

Collector cutoff current
Veg =20V, I =0

DC current gain
I. =3mA, Vg =10V

AC characteristics

V(BR) CEO

I CBO

Pee

35

20

50

100

nA

Transition frequency
Io = 3mA, Ve = 10V, f = 100 MHz

Collector-base capacitance
Vg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance
Ve =10V, Vge =0V, f=1MHz

Noise figure
I = 3mA, Vg = 10V, f = 800 MHz
Rs=60Q

Common base power gain
I = 3mA, Vg = 10V, f = 800 MHz
R_ = 500Q
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BF 569

Total power dissipation P, = f(74)

mwW
300
tot \\
200
\
\
\
100 \\
\
\
0
0 50 100 150 °C
—1

Collector-base capacitance c., = f(Vcp)
f=1MHz

pF
1,0
Ceb
05 Y
\\\
S —
0
0 10 20V
Vs

Transition frequency fr = f(I¢)
Vee = 10V, f = 100 MHz

MHz
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£
1‘ 1000

800

600
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400

200

0 5 10 mA
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PNP Silicon RF Transistor BF 579

o For low-distortion, low-noise SOT 23
VHF/UHF amplifier and UHF oscillator

licati in TV tuners 3,0
applications in u 8 8] 015
® Typical collector current 10 mA IK] pug | TG _ 009
Min | ‘ T=[0I5]— &
® Miniature plastic package B TN ¢
for surface mounting (SMD) T £ - M *L = ‘
} g -y
02 5% =
C 0,Imax 7 r
0,48
* ERZBIAY gyl
[¢lozs™IB ] C \_j 2°..30°
h—"
Dimensions in mm
Type BF 579
Ordering code | bulk: Q62702-F552 taped: Q62702-F971
Marking LJ
Maximum ratings
Collector-emitter voltage Vieeo 20 \Y
Collector-base voltage Vieso 25 \Y
Emitter-base voltage Veso 3 \"
Collector current - 30 mA
Base current I 5 mA
Total power dissipation Piot 280 mwW
(To< 25°C)
Junction temperature T; 150 °C
Storage temperature range Teg —55...4+150 °C
Thermal resistance
Junction — ambient Rinin | =450 | K/W?

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 579

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
I.=1mA ;=0

Collector cutoff current
Vg =20V, I =0

DC current gain
I. = 10mA, Vge = 10V

AC characteristics

V(BR) CEO

I cBO

Pee

20

20

100

nA

Transition frequency
I. = 10mA, Vg = 10V, f = 100 MHz

Collector-base capacitance
Vg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance
Ve = 10V, Vge =0V, f=1MHz

Noise figure
I. = 10mA, Vs = 10V, R; = 60Q
f = 800 MHz

200 MHz

Common base power gain
I, = 10mA, Vg = 10V, f = 800 MHz
R = 5000Q

Ge

1,6

0,41

0,16

29
16

GHz

pF

pF

dB
dB

dB
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BF 579

Total power dissipation P, = 7(T,)

mw
300
R \
tot \
200
\
] \\
\\
100 \\
\
0
0 50 100 150 °C
—1

Collector-base capacitance ¢, = f(Vcg)
f=1MHz

pF
1,0
Ceb
\
05 SN
\\\
~
oL
0 10 20V
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NPN Silicon RF Transistor BF 599

e Common emitter IF/RF amplifier SOT 23
e Low feedback capacitance 30 8]
due to shield diffusion 28 0,15
19 009
e Miniature plastic package 095] 8
for surface mounting (SMD) e B iy B l
i 5%
e I . S N
: 02 5 ;( -
C 0,lmax f t
0,48.01

EMIE 1,1maxL-——
@30"

Dimensions in mm

Type BF 599
Ordering code | bulk: Q62702-F550 | taped: Q62702-F979
Marking NB

Maximum ratings

Collector-emitter voltage Veeo 25 \Y
Collector-base voltage Vieo 40 Y
Emitter-base voltage Vero 4 Vv
Collector current I 25 mA
Base current I 5 mA
Total power dissipation Pt 280 mwW
(TA<25°C)

Junction temperature T; 150 °C
Storage temperature range Teg —65...4+150 °C

Thermal resistance
Junction — ambient BRiynn | =450 | K/WY

1) Package mounted on alumina 16.7 mm x 15 mm X 0.7 mm
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BF 599

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage Vigr) ceo 25 - — \
I.=1mA, I =0

Collector cutoff current Iogo — — 100 | nA
Vg =20V, I, =0

DC current gain Pee 38 70 — —
I.=7 mA, Ve = 10V

Collector-emitter saturation voltage Ve sat — 0,15 | — Vv
I. =10mA, Iy = TmA

Base-emitter voltage Ve — 0,78 | — \
I.=7mA, Vi =10V

AC characteristics

Transition frequency fr — 550 — MHz
I =5mA, Ve = 10V, f = 100 MHz

Coliector-base capacitance Ce — 035 | — pF
Vg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance Cee — 068 | — pF
Vee = 10V, Vgg =0V, f=1MHz

Optimum power gain Greopt — 43 - dB
Io = 7mA, Ve = 10V, f = 35 MHz

Forward transfer admittance | Va1l . 175 — mS
Io=7mA, Voe =10V, f= 35 MHz
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BF 599

Total power dissipation Py = f(7a)

mwW

300 —‘

200

100 N\

Collector current Io = f(Vgg)
Veg = 10V

mA
‘K)Z

150 °C

5

N
N
™

107

et
———

107
05 06 07 08 09

— Ve

DC current gain hee = (1)
Vee = 10V

103

—

‘02 Tt

THE

=

===

10

100
10-2 107 10° 10 102mA

-1

Collector-emitter saturation voltage
Veesat = f(Io)
hgeg = 10
mA
102

5

I

| H

100

0 01 02 03 04 o5V

VCE sat
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BF 599

Collector cutoff current Iogo = (Ta)
Veg = 20V
nA
10%
5

ICBO
103 A
5

T

<
©

0 50 100 150 °C

—

Collector-base capacitance c., = f(Vg)
f=1MHz
pF
1.0

Ceb
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PNP Silicon RF Transistor

BF 606 A

o For VHF oscillator stages

Type | BF 606 A

Ordering code | Q62702-F535

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Emitter current

Total power dissipation
(To< 45°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

TO 92
+ 10,24). e
N 3 |
- , w o~
i~
Eib n
04005 = N "0‘ 4005
PR iy R iy
Spacing 2x 1,27 Spacing 1,27
Dimensions in mm
30 \Y
40 \
4 Vv
25 mA
30 mA
300 mw
150 °C
—55...4+150 °C
| <350 | K/W
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BF 606 A

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage Vier)ceo 30 — — \'
I, =2mA

Collector-base breakdown voltage Vigr) ceo 40 — — Y
I = 10 pA

Emitter-base breakdown voltage VisrieB0 4 — — Vv
It = 10 pA

Collector cutoff current Iego — — 60 nA
Vg = 20V

DC current gain Pee 30 - - -
I. =1mA, Ve =10V

AC characteristics

Transition frequency fr — 700 — MHz
Io = 5mA, Ve = 10V, f = 100 MHz

Collector-emitter capacitance Cee — 035 | — pF
Ve = 10V, Vge =0V, f=1MHz

Collector-base capacitance Cep — — 0,85 | pF

Ve = 10V, Vee = 0V, f= 1 MHz
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PNP Silicon RF Transistor BF 660

o For VHF oscillator applications SOT 23
e Miniature plastic package 3 [B] 015
for surface mounting (SMD) M Te] 0,09
+=pg5]f~— ! R
! | 2
e o] | P TN
T

2,6max

10°max
7
1,2

+0,2
C 0,Imax & t
0,48.01
: il = - C\LY I Y
EEQIRE \J 2.30°
"
Type BF 660 Dimensions in mm
Ordering code | bulk: Q62702-F549 l taped: Q62702-F982
Marking LE
Maximum ratings
Collector-emitter voltage Veeo 30 \
Collector-base voltage Veso 40 Vv
Emitter-base voltage Veso 4 \'
Collector current I 25 mA
Emitter current I 30 mA
Total power dissipation Pt 280 mwW
(Ta< 25°C)

Junction temperature T, 150 °C
Storage temperature range Tt —65...+150 °C
Thermal resistance
Junction — ambient R n | <450 | K/wWh

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 660

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage Vigr)ceo 30 — — \
I.=1mA I =0

Collector-base breakdown voltage Vigr) cso 40 — — \%
Io=10pA, I =0

Emitter-base breakdown voltage VigrieB0 4 — — \
It =10pA, I =0

Collector cutoff current Teeo — — 50 nA

Ves = 20V, I = 0

DCcurrent gain hee 30 — — —
I. =3mA, Ve = 10V

AC characteristics

Transition frequency fr — 700 - MHz
I. =5mA, Ve = 10V, f = 100 MHz

Collector-base capacitance Cep — 0,6 - pF
Veg = 10V, Ve =0V, f=1MHz

Collector-emitter capacitance Cee — 0,28 | — pF
Vee =10V, Vge =0V, f=1MHz
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BF 660

Total power dissipation P, = 7(T5)

mw
300
tot \\
o \\
200
\\
\\
100 \\
N
\
0
0 50 100 150 °C
—_— 7;

Collector-base capacitance c., = f(Vp)
f=1MHz

pF
1.5
Ceh

1.0

N

\‘\
——
0.5 =
0
0 10 20V

Transition frequency f; = (1)
Ve = 10V, f = 100 MHz

MHz
1200

¢
" 1000

800

600 17 \\

400

—

200

0 10 20 mA
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NPN Silicon RF Transistor BF 763

® For low-noise amplifiers and TO 92
oscillators up to 1 GHz cE B

4,20,

1,6-01
%
L
3.
[

sy AT s [
Wwier gt
[ i i0‘6»0,2 t
1 |0'L~0,05 g 0[[:0,05
Ri.g! +——-——~—

Spacing 2x 1,27
Type l BF 763 Dimensions in mm

Ordering code | Q62702-F766

Maximum ratings

Collector-emitter voltage Vieo 15 \Y
Collector-base voltage Vego 25 \Y
Emitter-base voltage Veso 3,5 Vv
Collector current I 25 mA
Total power dissipation Pt 500 mw
(To=< 25°C)

Junction temperature T; 150 °C
Storage temperature range Teto —55...4+150 °C

Thermal resistance
Junction — ambient Rinia | =250 | KIW
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BF 763

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage Viericeo 15 — — \Y
I = 1mA

Collector-base breakdown voltage Vier) ceo 25 — — Y,
I = 10 pA

Emitter-base breakdown voltage Vierieso 35 - — \
I. = 10 pA

Collector cutoff current Icgo — — 50 nA
Vg = 15V

DC current gain Aee 25 — 250 —

Io = 5mA, Vg = 10V

Collector-emitter saturation voltage Viesat — — 0,5 \
I. =10mA, I, = 1TmA

AC characteristics

Transition frequency fr — 2000 | — MHz

I. = 5mA, Ve = 10V, f = 200 MHz

Collector-base capacitance Cep 0,3 - 0,9 pF

Vg = 10V, Vge =0V, f=1MHz

Noise figure F

I.=5mA, Ve =10V, R = 60Q

f = 200 MHz — 25 — dB
800 MHz — 5 - dB
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NPN Silicon RF Transistor BF 770 A

® Low-noise broadband transistor SOT 23
for frequencies up to 2 GHz at collector 30
currents up to 30 mA 28 0,15
‘-—-—*] 0,09
® For IF amplifiers in TV-sat tuners T=Es5)— ! I
E
and for VCR modulators fe | 8 5\ l
o Miniature plastic package ' | ' ’Ec? é e
for surface mounting (SMD) . w2 es T =
C :E 0,1max 7 T
0,48.91
EM@ i1, imax|
SEEEEIC =30
Dimensions in mm
Type BF 770 A
Ordering code | bulk: Q62702-F1068 ’ taped: Q62702-F1080
Marking LS
Maximum ratings
Collector-emitter voltage Vieo 12 \Y
Collector-base voltage Veso 15 \Y
Emitter-base voltage Veso 2 \
Collector current I 50 mA
Base current Iy 10 mA
Total power dissipation Piot 280 mwW
(To< 25°C)
Junction temperature T; 150 °C
Storage temperature range Teg —65...4+150 °C
Thermal resistance
Junction — ambient Rhin | <450 | K/wn

" Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 770 A

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector-emitter breakdown voltage Viericeo 12 — — \Y
I.=1mA, =0

Collector cutoff current Igo — — 50 nA
Vie=5V, =0

DC current gain hee 40 90 — —

Io = 30mA, Vg = 5V

Collector-emitter saturation voltage Viesat — 0,13 |05 \Y
I. =50mA, I, = 5mA

AC characteristics

Transition frequency fr — 55 — GHz
I. = 30 mA, Ve = 5V, f= 200 MHz

Collector-base capacitance Cep — 0,6 — pF
Veg =5V, Vge =0V, f=1MHz

Collector-emitter capacitance Cee — 0,3 — pF
Ve =5V, Vgeg =0V, f=1MHz

Noise figure F — 2 — dB

I, = 10mA, Vg = 5V, f = 800 MHz

Power gain G — 13 — dB
I, = 30mA, Vg =5V, f= 800 MHz
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BF 770 A

Total power dissipation P, = f(T,)

mw
300
\\
tot \

200

N\

\

\\
100 \\
\
0
0 50 100 150 °C
—=1

Collector-base capacitance ¢, = f(Vcp)
f=1MHz

pF
10

Cep

04

02
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Transition frequency fr = f(I)
Vee =5V, f = 200 MHz

GHz
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NPN Silicon RF Transistor BF 775

e For broadband applications up to 2 GHz SOT 23

e Especially for RF amplifiers, mixers, 3 &] 015
and oscillators in TV-sat tuners . _o_j@
® Miniature plastic package T | 2
for surface mounting (SMD) ZE | B ! I t S &) &
N EEVHE e
02 5&
C 0,1max = t
0,48 01
= [E2a®AE fimad-—
EVEQIRIE .30°
pa—"
Type BF 775 Dimensions in mm
Ordering code | bulk: Q62702-F991 | taped: Q62702-F102
Marking LO

Maximum ratings

OAallantAar_amitt
Collector-emitter volta

Collector-base volta
Emitter-base voltage
Collector current

Base current

Total power dissipation
(Ta< 25°C)

Junction temperature
Storage temperature range

Q
[}

Thermal resistance
Junction — ambient

1) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm

V. -
¥ CEO

VCBO
VEBO

Tstg

RthJA

12
20
2,5
30
4
280

150
—65...+150

| <450

mA
mA
mwW

°C
°C

| K/W?"
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BF 775

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
I.=1mA, I =0

Collector cutoff current
Ve =10V, =0

DCcurrentgain, Ve = 6V
I. = 5mA
20 mA

Collector-emitter saturation voltage
I. =20mA, Iy = 2mA

AC characteristics

V(BR) CEO

ICBO

hee

VCEsat

12

40
40

90
100

0,16

50

250

0,5

nA

Transition frequency
I. = 5mA, Vg =6V, f= 200 MHz
20 mA 6V 200 MHz

Pl - e T T N
tor-base capacitance

6V, Vgeg =0V, f=1MHz

Ves

Collector-emitter capacitance
Ve = 10V, Vge =0V, f=1MHz

Noise figure
Io= 2mA, Ve =6V, f= 800 MHz
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BF 775

Total power dissipation P, = f(T,) Transition frequency f+ = f(I;)
Vee = 6V, f =200 MHz
mw GHz
300 5
\ | |
tot \ f ]
N R
20 /
b e 3 /
N\
N 2
\
100 \\
N\
1
0 0
0 50 100 150 °C 0 0 20 mA
i~ 7; —bl(

Collector-base capacitance c., = f(Vg)
f=1MHz

pF
10

Iy oa\
[ .

06 N

04

0,2
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NPN Silicon RF Transistor BF 799

e For linear broadband amplifier SOT 23
applications up to 500 MHz

o SAW filter driver in TV tuners

I

=Py
fe

[e Y=}

® Miniature plastic package
for surface mounting (SMD)

m
@

3

+
K=}
~N

C i 0,1max1,4 T
0,489
EMIB h,1max

[elozsmlBc] 2.30°
"
Dimensions in mm
Type BF 799
Ordering code | bulk: Q62702-F788 l taped: Q62702-F935
Marking LK

Maximum ratings

Collector-emitter voltage Veeo 20 \
Collector-emitter reverse voltage Vies 30 Vv
Collector-base voltage Veso 30 \
Emitter-base voltage Veso 3 \"
Collector current I 35 mA
Peak collector current Iy 50 mA
Peak base current gy 15 mA
Total power dissipation Pt 280 mwW
(Th <25°C)

Junction temperature T; 150 °C
Storage temperature range Teq —65...4+150 °C

Thermal resistance
Junction — ambient Rinun | =450 | K/w?

" Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 799

Characteristics (7, = 25°C)

DC characteristics

min

typ

max

Collector-emitter breakdown voltage
I.=1mA =0

Collector-base breakdown voltage
I. =10pA, =0

Emitter-base breakdown voltage
I. = 10 pA

Collector cutoff current
Vg = 20V

DCcurrentgain, Vg = 10V
I.= 5mA
20 mA

Collector-emitter saturation voltage
I. =20mA, I, = 2mA

Base-emitter saturation voltage
I.=20mA, I, = 2mA

AC characteristics

V(BR) CEO
|/(BR) cBO
I/(BFi)EBO

I cBO

hee

VCEsat

VBEsat

20

30

35
40

95
100

0,15

100

250
05

0,95

Transition frequency
I. = 5mA, Vg =10V, f= 100 MHz
20 mA, 8V, 100 MHz

Output capacitance
Vg =10V, f=1MHz, [ =

Collector-base capacitance
Vg = 10V, Vge =0V, f=1MHz

Collector-emitter capacitance
Ve = 10V, Ve =0V, f=1MHz

Noise figure
I = 5mA, Vg =10V, f= 100 MHz
ARs= 500

Output conductance
I =20mA, Ve = 10V, f= 35MHz

G22e

800
1100
0,96
0,7

0,28

60

MHz
MHz

pF

pF

pF

dB

usS

137



BF 799

Total power dissipation P, = f(Tp)

mwW
300
N\
tot \
200
\\
\\
100 \\
N\
0
0 50 100 150 °C
—1,

Collector-base capacitance c., = f(Vg)
f=1MHz

pF
1,5

Ceb

0,5

i

— Ve
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NPN Silicon RF Transistor BF 959
e For SAW filter driver applications TO 92
in TV tuners £
e For linear broadband VHF amplifier f }c
stages - H
la— *_—{A,Z—O e
o For oscillator applications . 2 ~ “
o 19 el B I
i +02 ? p
b jlo;éf “:I. N \a\O/
0,4+9 e 0 +005
Spacng—Z :1’,2_7_ Spagng 1,5_
Type I BF 959 Dimensions in mm
Ordering code | Q62702-F640
Maximum ratings
Collector-emitter voltage Veeo 20 \Y
Collector-emitter reverse voltage Vies 30 \'
Collector-base voltage Veso 30 Vv
Emitter-base voltage Veeso 3 \Y
Peak collector current Iew 100 mA
Peak base current Iy 30 mA
Total power dissipation ot 500 mwW
(Ta <25°C, Ve <15V)
Junction temperature T; 150 °C
Storage temperature range Teg —55...+1580 °C
Thermal resistance
Junction — ambient Rinia | =250 | K/W
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BF 959

Characteristics (7, = 25°C)

DC characteristics min | typ max

Collector-emitter breakdown voltage VigR) ceo 20 — — Vv

I. = 1mA

Collector-base breakdown voltage Visr) cso 30 — — \

I, = 10 pA

Emitter-base breakdown voltage Vier)es0 3 — — \Y

I = 10 pA

Collector cutoff current Iego — — 100 | nA

V=20V

DCcurrentgain, Ve = 10V Pee

I, = 5mA 35 — — —
20 mA 40 85 — —

Base-emitter voltage Ve — 0,75 | — Vv

I = 20mA, Vi =10V

Collector-emitter saturation voltage Viesat — — 1 \Y

I. =30mA, I =2mA

Base-emitter saturation voltage Viagsat — — 09 |V

I. =30mA, I = 2mA

AC characteristics

Transition frequency fr

I. = 20mA, Ve = 10V, f = 100 MHz 700 | 1100 | — MHz
30 mA, 5V 600 | — — MHz

Output capacitance Cobo — 0,9 — pF

Veg =10V, =0, f= 1MHz

Collector-base capacitance Ce — 0,76 | — pF

Vee =10V, Vg =0, f= 1 MHz

Noise figure F

Ve = 10V, f = 200 MHz, Ry = 60Q

I. = 5mA — 3 — dB
20 mA — 4 — dB

Output conductance G2 — 0,06 | — mS

I; = 20mA, Ve =10V, f= 35 MHz
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BF 959

Total power dissipation Py, = (T4)

mwW

600 ’]
Rot

500 N
T 400 (— %N\t
|

300 N

200 -

100 N

oL LT

0 50 100 150 °C

‘L
S

Collector-base capacitance c., = f(Vcg)
f=1MHz

pF
15
Ceb 1
b
10
\\
NN
——
0,5
0
0 10 20 mV

— Vi

Transition frequency fr = f(Ig)

f = 100 MHz
MHz
1200
— \\
fi / R\
1000 ~ N
T Y/ AZEANEENN

800 \ N\

600
|

400

/r

200
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Silicon N Channel MOSFET Tetrode

BF 960

e For amplifier and mixer stages up to
1 GHz in UHF and VHF TV tuners

® Low input and output capacitance

Type | BF 960
Ordering code | Q62702-F499

Maximum ratings

Drain-source voltage Vbs
Drain current I

Gate 1/gate 2 peak source current * Ig1/0m
Total power dissipation Proy

T,< 60°C

Storage temperature range Tstg
Channel temperature Ten

Thermal resistance
Junction — ambient Tihoa

142

1]

Dimensions in mm

—55...+150
150

| <450

mA

mwW
°C

| K/W



BF 960

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vier) os 20 — — Vv
ID =10 IJA: _Ve1s = —Vezs =4V

Gate 1 source breakdown voltage * Vigrjaiss 8,5 — 17 \
+ I = 10mMA, Vg = Vps =0

Gate 2 source breakdown voltage * Vigryazss 8,5 — 17 \Y
+ s = 1T0MA, Vgig = Vps =0

Gate 1 source leakage current + Igss —_ — 50 nA
tVas = 5V, Vezs = VDS =0

Gate 2 source leakage current =+ Iopss — — 50 nA
+ Viaos = 5V, VG1S = VDs =0

Drain current Ings 2 — 20 mA
Vos = 15V, Vs = 0, Vs = 4V

Gate 1 source pinch-off voltage — Vaisp) — — 27 \Y
Vs = 15V, Vs = 4V, I, = 20 pA

Gate 2 source pinch-off voltage — Vs ) — — 27 Vv
Vos = 15V, Vgis = 0, I, = 20 pA
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BF 960

Characteristics (7T, = 25°C)

AC characteristics

min

typ

max

Forward transconductance
Vos=15V, I, =7 mA, V=4V, f=1KkHz

Gate 1 input capacitance
Vos=15V, In=7mA, Vg =4V, f=1MHz

Gate 2 input capacitance
Vos=15V, Ip =7 mA, Vgs=4V, f=1MHz

Feedback capacitance
Vos = 15V, I = 7TmA, Vs = 4V, f= 1 MHz

Output capacitance
Vos=15V, In =7 mA, Vgs =4V, f=1MHz

" Power gain

Vos =15V, I =7 mA,

f=200MHz, Go=2mS, G_.=0,5mS
(test circuit 1)

f=800 MHz, G =33mS, G.=1mS
(test circuit 2)

Noise figure

Vos =15V, Iy =7 mA

f=200MHz, Go =2mS, G, =05mS
(test circuit 1)

f=2800 MHz, G; =33mS, G_.=1mS
(test circuit 2)

Gain control range
Vos =15V, Vg =4...—2V, f= 800 MHz

Mixer gain

Vos =15V, Vs =4V, =800 MHz

fir =836 MHz, 2 Af . = 5 MHz, V... = 800 mV
(test circuit 3)
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cg1ss
Cg2ss
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BF

960

Total power dissipation P, = f(T,)

mW
300
Pfot
200
N
N
\\
100 \\
\
N\
0
0 50 100 150 °C
_.;;';
Gate 1 forward transconductance
Frs1 = F(Vais)
Vps = 15V
Inss = 7 MA, f = 1kHz
mS
Ve2s =4V =
gfs1 o
/ .
/ N
TR
10 / g
/.
{ 1/
/| /:/\ (Vv
IREN///i
: | N
\UAN
Yov \Y
NN
N
05V
0 1
-2 -1 0 1v

Output characteristics Ip = f(Vps)
Vaos = 4V

mA
20
L]
L] 0,8
Iy ;
0,6
15 -
T | (/
= 04
) %
10 = 0.2V
[
oV
!
-0,2V
W H
/ -0,4V]
o -0.6V
/c15=-0,8V
0 / v?‘? L1 1
0 5 10 15 20V
=
" Vbs
Gate 1 forward transconductance
grs1 = f(Vaas)
Vps = 15V
Ipss = 7mA, f = 1kHz
mS
15 T
0,5V.
g P
fs1 // oV
(4
/1 Vgis=-05V
/ A
L~
L~
LA
I 7
/[
/
0

> Veas

5V
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BF 960

Drain current I, = f(Vg4s) Gate 1 input capacitance cgyss = f(Vg1s)
Vps = 15V Veos = 4V, Vpg = 15V
Ipss = 7mA, f = 1MHz
mA pF
30 T T 2
VGZS=AV/ 3V 0
, '//
ID / Cgiss
v ‘ A
L1 15—
/1
2 V/iavd 7’
184
/P
L e, v 10
1
/// g A//
10 /
BEER 05
[ HERERERY
1
8y /at
(e 0
-1 0 1 2 3V -1 0 1V
- VG‘IS —_— VG13
Gate 2 input capacitance cgp.s = f(Vgps) Output capacitance ¢y = f(Vpg)
Veis =0V, Vpg = 15V Vais = 0V, Vgos = 4V
Ipss = 7mA, f = 1 MHz Ipss = 7mA, f = 1 MHz
pF pF
20 20
Cg2ss Cdss
) Veas =4V
T 15 T 15
TN \
\
10 ] 10 N
E—
T
05 05
0
-1 0 1 2 3 4 5V 0 10 20V
—* Ve — Vos
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BF 960

Gate 1 input admittance y, Gate 1 forward transfer admittance y,
Vos = 15V, Vgag = 4V Vpg = 16V, Vgos = 4V
(common source) (common source)
mS mS
0 T O T T T T7p=1mA
1r0ffn= 15mA =100 MHz}: 3117 ho
by 9 7[ LN b 200MHz
: 3ff =800 MHz 2s 1 h ] 15mA
8 /. TO0MFZ bt
1 1 ™ 15
7 15 600MHz o
_5 LJ\
] j 600MHz IR N =~
1 800MHz N\ \\ 15
5 N
15 e NG
4 400MHz
N
10 R\ 1S
3 ¥
1 15
2 7 +200MHz
|
L
1 ;—112100 MHz
Ly
LI 5
0 1 2 3 A 5mS 0 5 10 15mS
> gns > 9 ns

Output admittance y, o
Vps = 15V, Vgos = 4V
(common source)

mS
5
b i
2s L=t 3 7 10 15mA
L Jd
f=800MHz
1 15
3
600MHz
|
1 15
2
400MHz
|
5
1 ! 1")OOMHZ
n 15
—TWOMH:
oL

0 01 0,2 03 04 05 mS

e
gZZs
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BF 960

Power gain G; = f(Vgps)
Vbs = 15V, Vg = 0, Ipgg = 7 MA
f = 200 MHz (sée test circuit 1)

dB

40

Gys 30

4 3 2 1 0 12V
— Vs
Power gain G, = f(Vgs)
Vps = 18V, V15 = 0, Ipgs = 7 mA
f = 800 MHz, Rg = 0 (see test circuit 2)
dB
40 -
Gps 30
T 20
—
1 N
\
0
\
-10 \
-20
30
‘,
-40
4 3 2 1 0 2V
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Noise figure F = f(V,s)
Vps = 15V, Vg4 = 0, Ipgs = 7 mA
f = 200 MHz (see test circuit 1)

dB
10

9

»

5 L 3 2 1 0 1V

— Vgus

Noise figure F = f(Vps)
Vos = 15V, V545 = 0, Ipgg = 7 mA
f = 800 MHz, Rg = 0 (see test circuit 2)

dB
10

9

w
e~y




BF 960

Interference voltage for 1% cross modulation
Vint o) = f (Find)
Vps = 16V, Vgos = 4V, Vgis =1V
f = 800 MHz (see test circuit 2)
mvV

10°

Vint1%

T T

10 =

10

1’
700 800 900 MHz

* fint

Mixer gain Gpg. = f(As)
f = 800 MHz, .. = 836 MHz, V5, = 800 mV
Vps = 15V, Vgos = 4V, Ipgg = 7 MA
(see test circuit 3)
dB

20
G psc
Pt S |
K
10
—
5
0
0 100 200 3009

— Rs

1) Footnote see page 151

Interference voltage for 1% cross modulation
Vint (1%) = f(AGps)”
Vps = 15V, Vgis = 1V, f = 800 MHz
fint = 700 MHz (see test circuit 2)
mV

10°

Vint 19

T A
102 \‘ / d

10"
0

-10 -20 -30dB
— AG s

Mixer gain Gysc = £ (Vosc) .

f = 800 MHz, fs. = 836 MHz, Rg = 150Q

Vps = 15V, Vgog = 4V, Ipgs = 7 MA

(see test circuit 3)
dB
20

Gpsc

T 15 P T~

10

0 05 10 15V

> Vosc.
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BF 960

Test circuit 1 for power gain and noise figure
f=200MHz, Gg =2mS, G_. =05mS

VGZS

270k

Vers Vtun

Test circuit 2 for power gain, noise figure and cross modulation
f=800MHz, Gg =33mS, G_ = 1,0mS

Veas

1nF 270k

Vo1s Vs
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BF 960

Test circuit 3 for mixer gain
f = 800/36 MHz

VG 2S

270k
~ 2

Z0F - gutput

609
Input f=36MHz

oscillator
836MHz_| 0spF

Input

6042
800MHz

Y Vit (1% is the rms value of half the emf (terminal voltage at matching) of a 100% sine modulated TV car-
rier at an internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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Silicon N Channel MOSFET Tetrode

BF 961

o Forinput and mixer stages in FM and

VHF TV tuners

Type | BF 961
Ordering code | Q62702-F518

Maximum ratings

Drain-source voltage
Drain current
Gate 1/gate 2 peak source current

| nowar diccinatinn
Total power dissipation

TAa< 60°C
Storage temperature range
Channel temperature

Thermal resistance
Junction — ambient

152

Dimensions in mm

Vos 20

I 30

+ IG1/2SM 1 0

Prox 200

Tug —55...+150
Ton 150

R | <450



BF 961

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vgr) bs 20 — — \%
I, =10 pA, — Vs = — Vs = 4V

Gate 1 source breakdown voltage * Vigraiss 8,5 — 17 Y
+ I = 10mMA, Vg = Vs =0

Gate 2 source breakdown voltage * Vigryaess 8,5 - 17 \
+ I = 10mMA, Vg = Vs =0

Gate 1 source leakage current =+ Isiss — — 50 nA
Vo = 5V, Vezs =V =0

Gate 2 source leakage current =+ Looss — — 50 nA
* Vo =5V, Vois = Vps =0

Drain current Ings 4 — 20 mA
Vos = 15V, Vg = 0, Vg = 4V

Gate 1 source pinch-off voltage — Vs — — 3,5 Y
Vos = 15V, Vs = 4V, I, = 20 pA

Gate 2 source pinch-off voltage — Vaos ) — — 3,5 Y
Vpos = 15V, Vg5 = 0, I, = 20 pA
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BF 961

Characteristics (7, = 25°C)

AC characteristics

min

typ

max

Forward transconductance
Vos=15V, I =10 mA, Vg =4V, f=1kHz

Gate 1 input capacitance
Vos=15V, I, =10 MA, Vs =4V, f=1 MHz

Gate 2 input capacitance
Vos =15V, Iy =10 mA, Vs =4V, f=1 MHz

Feedback capacitance
Vos =15V, I =10 mA, Vg =4V, f=1 MHz

Output capacitance
Vos=15V, Iy =10mA, Vs =4V, f=1 MHz

Power gain

Vos=15V, Iy =10 mA

f=200 MHz, Gz =2mS, G_ =0,5mS
2Af=12 MHz (test circuit 1)

Noise figure

Vos =15V, I, = 10 mA

f=200 MHz, G =2mS, G_=0,5mS
(test circuit 1)

Gain control range
Vos=15V, Vgs=4... =2V, f=200 MHz
(test circuit 1)

Mixer gain (additive)

Vos=15V, Vs =6V, Ry=220Q
f=200 MHz, f;z = 36 MHz
2Afr=5MHz, V,,=05V

(test circuit 2)

Mixer gain (multiplicative)

Vos=15V, Vs =17V, V=25V
Rs= 2200, f= 200 MHz, f. = 36 MHz
2Afg=5MHz, V=2V

(test circuit 3)

154

Cglss
chss
Cagt

cdss

AG

ps

Gpsc

Gpsc

12

17

3,6

1,6

25

1,6

23

1,1

50

16

18

mS

pF

pF

fF

pF

dB

dB

dB

dB

dB




BF 961

Total power dissipation P,,, = f(Ta) Output characteristics I = f(Vpg)
Vaas = 4V
mwW mA
300 20 T T
1] Vers=0.6V
! L
P, D
tot
’ 04V
l s
200 0.2
-
\ 10 oV
N |
N
100 \\ f 0,2V
S 5 1 0
\ -0,4V |
-0,6Vi T
e -0,8V
0 o LA T11
0 50 100 150 °C 0 5 10 15 0V
—1 — Vs
Gate 1 forward transconductance Gate 1 forward transconductance
re1 = F(Vais) Frs1 = f(Vios)
Vps = 15V Vps = 15V
Ings = 10mA, f = 1kHz Ings = 10mA, f = 1 kHz
ms ms
20 20
B
1 T
V :1.. 7
Gts1 G2S gf 1 I S S - =
N T - N Veis=0, S,X —
NAT T /] oV
T 5 / VY " 1A 1
7P =NEEA /Y i
(A1 1\ IR
/ / /] 105V
10 g “™N 10
/A
hY 2v i
\\ AN / /
5 [\\ I \ \‘ 5
(AN Jivi . I
05VINL [ 1V/
N0.5V '05;./ N
6 VI - o
-2 -1 0 1V -1 0 1 2 3 3 SV
— Vgis > Vo2s

155



BF 961

Drain current I = f(Vgs)

Vps = 15V
mA
% VerslV I 3V [T 2V
I /
4
Y
2
T
/ v
//
10
/
Huny/ ov
-~
)/
.
-1 0 1 2 3V

— Vs

Gate 2 input capacitance cgss = f(Vga0)
Vgis =0V, Vpg = 15V
Ings = 10mA, f = 1 MHz

Cg2ss

T
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pF
5

["*

2 3 b 5V

— Va2s

Gate 1 input capacitance cgiss = f(Vg1s)
Vaos = 4V, Vpg = 15V
Ipgs = 10mA, f = 1 MHz

PF
5
Cgiss
A —
T pE=
/
3 "
/
2
1
0
-1 0 1v

— Vsis

Output capacitance ¢y = 7 (Vpg)
Vais = 0V, Vg = 4V
Inss = 10mA, f = 1 MHz

pF
5

Cdss

10

20V

— Vps



BF 961

Gate 1 input admittance y,; Gate 1 forward transfer admittance y,;
Vos = 15V, Vgps = 4V Vos = 15V, Vo = 4V
(common source) (common source)
ms ms
@ s 0 ]
5 Ip=1mA
b ) b 1 ot 135 [710]15
s ?4'=aoomz~ ns ] ] PR
Y 1TTN ]
T 15 1/ T -5 SEQE
0)‘; 71015+
3£ 600 MHz MHz
/ 3 N
10 " 10 5
77 1,00 MH iy \ [ [ 5ooMHYRO N
b4
' TN T N dob Mz
57 a5 [T d
{ 200 MHz he
1 800 MHz
T 5
L1(io MHz
|
I
20
00 5 10 ms -g 0 S 10 15 20 ms
™ Gxs - ™ Jns

Output admittance yo
Vos = 15V, Vgos = 4V
(common source)

ms
10
bas
8 Ip=1mAS| o | 15mA
T £=800 MHz
7
6 1| [5 15
00MHz
5
B
4LOOMHz
3
2 [Lps
200MHz
1 [he 1
100 MHz
0 [ 1

0 00 02 03 04 05 06ms
— ™ dxns
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BF 961

Power gain G,; = f(Vgo0)
Vps = 158V, Vg5 = 0V, Ipgg = 10 mA
f = 200 MHz (see test circuit 1)
dB
40

-20

——

-30

-40
2 A 0 1 2 3 LV

— Vais
Interference voltage for 1% cross modulation
Vint (1) = F(AGpse) Y
Vbs = 15V, V515 = 0, f = 200 MHz
fint = 221 MHz (see test circuit 1)
mV
10°

1T
I

Vint (%) SENEERENEN

T L il

10

10'
0 5 015 20 25 dB

—_— JGDS
) Footnote see page 161
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Noise figure F = f(Vgy5)
Vos = 15V, Vg1s = 0V, Ipgs = 10mA
f = 200 MHz, (see test circuit1)
dB
10

£ 9

T 8

[

v
"

-1 0 1 2 3 A SV
> Vezs

Interference voltage for 1% cross modulation
Vint 1%) = f(fint)1]

Vos = 156V, Vgos = 4V, Vg5 =0

f = 200 MHz (see test circuit 1)

mV

10° i -

Vint(1%) 5 ]

T - __'ﬂ,,,..?

10?
| VY 4
5 . —t 3
10' L
160 180 200 220 24,0 MHz
—* fint



BF 961

Mixer gain (additive) Gpge = £ (Vosc)
Vo =15V, Vg5 =0, Vgos = BV
Rs = 2209, Ipgs = 10 mA, f = 200 MHz
fir = 36 MHz (see test circuit 2)
dB

20

ps¢

20
0 05 0

> Vnscv

Mixer gain (additive) Gpsc = f(RAs)

Vo =15V, Vgis = 0, Vgos = 6V

Vose = 0,5V, f = 200 MHz

fir = 36 MHz (see test circuit 2)
dB

20

Mixer gain (additive) G5 = f(Viog)

Vo =15V, Vgis = 0, Ag = 220Q

Vose = 05V, Ingg = 10 mA, f = 200 MHz
fir = 36 MHz (see test circuit 2)

dB
20
Gpst 1
10 -
/
|
0
10 ”
|
T
-20

. [ v

a z
L & 2 ov

-

<

L -1
— Vg5
Mixer gain (multiplicative) Gpse = f(Vgos)
Vo =15V, Vg5 = 17V, Rg = 200Q
Ipss = 10 mA, f = 200 MHz
fir = 36 MHz (see test circuit 3)

dB
25 Tl
Gps( 20 VUS[.: 2,5V /// L
AT ==;
T ST avAS T wan
HEN i
b aan j 1oV
s LI/ 1oV |
00 e
SO
711/ 1T
.10 / -
7
15 =4 | L
20

2321 0 1 2 3 4 5 6V
— Vgs
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BF 961

Test circuit 1 for power gain, noise figure and cross modulation
f=200MHz, GG =2mS, G, = 05mS

VGZS

270k

Ve1s Yiun

Test circuit 2 for mixer gain (additive)
f =200 MHz, fosc = 236 MHz,2 Afj)r = 5 MHz

Veas

100k

Osc. input
60 Q

IF output

Rs 609

Input
60 Q
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BF 961

Test circuit 3 for mixer gain (multiplicative)
f = 200 MHz, f,sc = 236 MHz, 2 Afig = 5 MHz

Vias

Osc.input
60Q

Foutput

\
I
\ 609
\

) Vint (1) is the rms value of half the emf (terminal voltage at matching) of a 100% sine modulated TV car-
rier at an internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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Silicon N Channel MOSFET Tetrode BF 963
o For high-gain, low-distortion VHF TV and X-plast
FM mixer and input stages
2

Type | BF 963
Ordering code | Q62702-F904

Maximum ratings

Drain-source voltage

Drain current

Gate 1/gate 2 peak source current
Total power dissipation

T,< 60°C

Storage temperature range
Channel temperature

Thermal resistance
Junction — ambient

162
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Dimensions in mm
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BF 963

Characteristics (7, =25°C)

DC characteristics

min

typ

max

Drain-source breakdown voltage
L =10pA, ~Vgs= — Vo =4V

Gate 1 source breakdown voltage
+ Igs =10 mMA, Vg = Vps =0

Gate 2 source breakdown voltage
* Ios =10 mA, Vgis= Vps =0

Gate 1 source leakage current
T Vas =5V, Vgs = Vps=0

Gate 2 source leakage current
* Vezs =5V, VG1S = VDS =0

Drain current
Vos =15V, V55 =0, Vgs =4V

Gate 1 source pinch-off voltage
Vos =15V, Vs =4V, I, =20 pA

Gate 2 source pinch-off voltage
Vos =15V, V5s=0, I, =20 pA

AC characteristics

V(BR) DS

+ V(BR)G1SS
+ V(sn)sts
* Ioiss

+ Jooss
Ioss

- VG1S(p)

— Vaas )

20

8,5

8,5

17

17

50

50

40

35

3,0

nA

nA

mA

Forward transconductance
Vos =15V, I, =10 mMA, Vg =4V, f=1kHz

Gate 1 input capacitance
Vos=15V, Ip =10 mA, Vs =4V, f=1MHz

Gate 2 input capacitance
Vos=15V, Ip =10 mA, Vs =4V, f=1MHz

Feedback capacitance
Vos=15V, Ip =10 mA, Vs =4V, f=1MHz

Output capacitance
Vos =15V, I = 10 mA, Vs =4V, f=1MHz

Power gain

Vos =15V, I, = 10 mA,

f= 200 MHz, G4 =2,5mS, G_. = 0,8mS
2Af=12MHz

(test circuit)

Noise figure

Vos =15V, I, =10 mA

f=200 MHz, G; = 2,5mS, G, = 0,8 mS
(test circuit)

cg1ss

Cngs

Cdg1

Cass

16

25

25

50

25

25

1,6

mS

pF

pF

fF

pF

dB

dB
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BF 963

Total power dissipation P,y = (7,)

mwW
300
PM
200
N
\
\
N
100 N
\
0
0 50 100 150 °C
— T

A
Gate 1 forward transconductance
ts1 = F(Vag1s)

Vos = 15V
Ioss = 10 MA, f = 1 kHz
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Output characteristics Ip = 7 (Vpg)

Vgos = 4V
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BF 963

Drain current I = f(Vgg) (;ate1 ilzp\ll.lt ‘t/:apaci:asn\;:e Cq1ss = F(Va1s)
Vps = 15V Gos = 4V, Vos =
> Ipss = 10mA, f = 1 MHz
mA pF
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BF 963

Gate 1 input admittance
Vbs = 15V, Vgog = 4V
(common source)
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Output admittance y,,
Vos = 18V, Vgos = 4V
(common source)
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Gate 1 forward transfer admittance y,
Vpos = 15V, Vgog = 4V
(common source)
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BF 963

Power gain G; = f(Vgos)
Vps = 15V, Vgig = 0V
Lss = 10 mA, f = 200 MHz
(see test circuit)

dB
30

-20

-1 0 1 2 3 LV

Test circuit for power gain and noise figure
f=200MHz, Gg = 2mS, G = 05mS

VGZS

270k

Noise figure F = f(Vgos)
Vps = 15V, Vgis =0V
Ipss = 10 mA, f = 200 MHz
(see test circuit)

dB
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Silicon N Channel MOSFET Tetrode BF 964 S

e For VHF applications, especially for input X-plast
and mixer stages with a wide tuning 46 g+05
range, e.g. in CATV tuners Sém_"“'z _ 252
| .
" Gz
in
& & ]

1,2max.
o

T N &
G 09 024005

Dimensions in mm

Type | BF 964 S
Ordering code | Q62702-F446

Maximum ratings

Drain-source voltage Vos 20 \
Drain current I, 30 mA
Gate 1/gate 2 peak source current =+ Ig10m 10 mA
Total power dissipation P 200 mwW
To< 60°C

Storage temperature range Tato —55...4+150 °C
Channel temperature Ten 150 °C

Thermal resistance
Junction — ambient Rinia | =450 | K/W
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BF 964 S

Characteristics (7, =25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vigr) os 20 - — \Y
ID‘_‘ 1OI—LA» _VG1S= —Vezs=4v

Gate 1 source breakdown voltage + Vigrjoiss | 8.5 — 17 Y
+I5is=10mA, Vg = Vps =0

Gate 2 source breakdown voltage * Vigrjazss | 8,5 — 17 Y
+Ips=10mA, Vgig= Vps=0

Gate 1 source leakage current + Igiss — — 50 nA
tVas=5V, Vezs = VDs =0

Gate 2 source leakage current *+ Igoss — — 50 nA
* Vezs =5V, VG1S = Vos =0

Drain current Ipss 2 — 20 mA
Vos =15V, V=0, Vgs =4V

Gate 1 source pinch-off voltage —Vais ) — — 25 \"
Vos =15V, Vs =4V, I =20 pA

Gate 2 source pinch-off voltage — Vios ) — — 2,0 \
Vos=15V, V=0, I, =20 pA

AC characteristics

Forward transconductance s 15 18 — mS
Vos=15V, I =10 mA, Vs =4V, f=1kHz

Gate 1 input capacitance Cgtss — 2,5 — pF
Vos =15V, I; =10 mA, Vs =4V, f=1MHz

Gate 2 input capacitance Cgoss - 1,2 — pF
Vos =15V, Ip =10 mA, Vs =4V, f=1MHz

Feedback capacitance Cagt - 25 — fF
Vos =15V, I, =10 mA, Vs =4V, f=1MHz

Output capacitance Css — 1 — pF
Vos=15V, In =10 mA, Vs =4V, f=1MHz

Power gain Gys - 25 - dB

Vos =15V, I; = 10 mA,

f=200MHz, G =2mS, G_.=0,5mS
(test circuit)

Noise figure F — 1 — dB
Vos =15V, I, = 10 mA

f=200MHz, G =2mS, G, =0,5mS
(test circuit)

Gain control range AGy, 50 - - daB
Vos =15V, Vg =4...—2 V, f=200 MHz
(test circuit)
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BF 964 S

Total power dissipation P, = 7(7,)
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Output characteristics Ip = 7 (Vpg)
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BF 964 S

Drain current Iy = f(Vg1s)

Vos = 15V
mA
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Gate 2 input capacitance Cgss = f(Vaos)
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BF 964 S

Gate 1 input admittance y,4
Vos = 15V, Vgog = 4V
(common source)
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Output admittance y;,¢
Vos = 15V, Vgos = 4V
(common source)
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Gate 1 forward transfer admittance y,;
Vbs = 15V, Vgog = 4V
(common source)
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BF 964 S

Power gain G, = f(Vg2s)
Vps = 15V, Vgig =0V
Ipss = 10 mA, f = 200 MHz
(see test circuit)

dB

30

Gos o

N
o
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-30 /

-40 i

Test circuit for power gain and noise figure
f=200MHz, Gg = 2mS, G_ = 05mS

VGZS

270k

Noise figure F = f(Vgps)
Vps = 15V, Vgis = 0V
Ipss = 10 mA, f = 200 MHz
(see test circuit)
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Silicon N Channel MOSFET Tetrode

BF 965

e Integrated suppression network against
spurious VHF oscillations

o For VHF applications, especially in TV
tuners with extended VHF band, e.g.
CATV tuners

Type l BF 965
Ordering code ‘ Q62702-F660

Maximum ratings

Drain-source voltage Vos
Drain current I

Gate 1/gate 2 peak source current * Igi08m
Total power dissipation Piot

T,< 60°C

Storage temperature range Tag
Channel temperature Ten

Thermal resistance
Junction — ambient Rinn

174

Dimensions in mm

20 Vv
30 mA
10 mA
200 mw
—55...+150 °C
150 °C

| <450 | KIW



BF 965

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vigr) bs 20 — — \
I =10pA, — V5= — Vg =4V

Gate 1 source breakdown voltage + Vigryaiss | 8.5 — 17 Vv
I =10mA, Vg = Vs =0

Gate 2 source breakdown voltage + Vigrjaass | 8,5 — 17 Vv
+ Ips =10 mA, Vgig= Vps =0

Gate 1 source leakage current * Isiss — — 50 nA
+Vas= 5V, Vs = Vps = 0

Gate 2 source leakage current =+ Igoss — — 50 nA
+ Voo = 5V, Vais= Vps=0

Drain current Ihss 2 — 20 mA
Vos =15V, Vs =0, Vs =4V

Gate 1 source pinch-off voltage —Veis — — 25 Vv
Vos =18V, Vs =4V, I, =20 pA

Gate 2 source pinch-off voltage — Vaos p) — — 2,0 \
Vos =15V, V5 =0, I, =20 pA

AC characteristics

Forward transconductance Oss 15 18 — mS
Vos =15V, I = 10 mA, Vgs=4V,f=1kHz

Gate 1 input capacitance Cgtss — 2,5 - pF
Vos =15V, I = 10 MA, V=4V, f=1 MHz

Gate 2 input capacitance Cyoss — 1,2 — pF
Vos=15V, In =10 mA, V=4 V,f=1MHz

Feedback capacitance Cagt — 25 — fF
Vos =15V, I = 10 mA, V=4 V,f=1MHz

Output capacitance Ces — 1 — pF
Vog =15V, Iy = 10 mA, V=4V, f=1MHz

Power gain Gy — 25 — dB

Vos =15V, I, = 10 mA,

f=200 MHz, Gz =2mS, G =0,5mS
(test circuit)

Noise figure F — 1 - dB
Vos=15V, I, =10 mA

f=200 MHz, Go =2mS, G =0,5mS
(test circuit)

Gain control range AG, 50 - - dB
Vos =15V, Vs =4...—2V, f= 200 MHz
(test circuit)
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BF 965

Total power dissipation P, = f(T,)
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Output characteristics I = f(Vpg)
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BF 965

Drain current I = f(Vg1g) Gate 1 input capacitance cg15s = f(Vg1s)

Vos = 15V Voos = 4V, Vpg = 15V
Ipss = 10mA, f = 1 MHz
mA pF
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BF 965

Gate 1 input admittance y4
Vos = 15V, Vgps = 4V, Vg =0V
Ipss = 10 mA (common source)
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Output admittance y,,
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Vps = 15V, Vgps = 4V, Vgis = OV
Inss = 10 mA (common source)
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Gate 1 forward transfer admittance y,
Vps = 15V, Vgog = 4V, Vg5 = 0V
Inss = 10 mA (common source)
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BF 965

Power gain G5 = f(V(gps)

Vos = 15V, Vgis = 0V, Ipss = 10mA

f = 200 MHz (see test circuit)

Noise figure F = f(Vgos)
Vos = 15V, Vgis = 0V, Ipgs = 10 mA
f = 200 MHz (see test circuit)
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Test circuit for power gain and noise figure
f=200MHz, Gg =2mS, G_ = 05mS
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Silicon N Channel MOSFET Tetrode

BF 966 S

e Forinput stages in UHF TV tuners
o High transconductance

o Low noise figure

Type l BF 966 S
Ordering code | Q62702-F438

Maximum ratings

Drain-source voltage Vos
Drain current I,

Gate 1/gate 2 peak source current * Is1/0m
Total power dissipation Py

To< 60°C

Storage temperature range Tao
Channel temperature Ten

Thermal resistance
Junction — ambient Rinun

180

Dimensions in mm
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BF 966 S

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vier) ps 20 — — \"
Ip=10pA, —Vgs= — Vg =4V

Gate 1 source breakdown voltage + Vigrjaiss | 8.5 — 17 \Y
+ Igis = 10 mMA, Vs = Vps =0

Gate 2 source breakdown voltage * Vigrjezss | 85 — 17 \Y
* Igos = 10mMA, Vg = Vps=0

Gate 1 source leakage current + Igiss — - 50 nA
+Vais =5V, Vas = Vps =0

Gate 2 source leakage current * Igoss —_ - 50 nA
Ve =5V, Vaig=Vps=0

Drain current Inss 2 — 20 mA
Vpos =15V, V55 =0, Vgs =4V

Gate 1 source pinch-off voltage —Vsis e — — 25 \
Vos =15V, Vs =4V, I =20 pA

Gate 2 source pinch-off voltage — Vs ) —_ - 2 \%
Vps =15V, V455 =0, I =20 pA

AL b s il
AV Cliaracilerisiics

Forward transconductance Jts 15 18 — mS
Vos =15V, I =10 mA, Vg =4V, f=1kHz

Gate 1 input capacitance Cgtss — 23 - pF
Vos =15V, Iy =10 mA, Vg =4V, f=1MHz

Gate 2 input capacitance Cgoss — 1,1 - pF
Vos=15V, I =10 mA, Vs =4V, f=1MHz

Feedback capacitance Cagt - 25 - fF
Vos =15V, I =10 mA, Vg =4V, f=1MHz

Output capacitance Cass — 0,8 — pF
Vos =15V, Iy =10 mA, Vg =4V, f=1MHz

Power gain Gps

Vos =15V, I = 10 mA

f=200 MHz, G =2mS, G, =0,5mS — 25 - dB
(test circuit 1)

f=800 MHz, G;=3,3mS, G_.=1mS — 18 — dB
(test circuit 2)

Noise figure F

Vos=15V, I = 10 mA

f=200 MHz, Gg=2mS, G_=0,5mS — 1 — dB
(test circuit 1)

f=800 MHz, G;=3,3mS, G_=1mS - 1,8 — dB
(test circuit 2)

Gain control range AG, 40 — — dB

Vos=15V, Vs =4...—2V, f= 800 MHz
(test circuit 2)
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BF 966 S

Total power dissipation Py, = f(T7a) Output characteristics Ip = f(Vjg)
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BF 966 S

Drain current I = f(Vg1s) Gate 1 input capacitance g5 = (V1)
Vps = 15V Vaos = 4V, Vps = 15V
Ipgg = 10mMA, f = 1 MHz
mA pF
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BF 966 S

Power gain G, = £ (V)
Vos = 15V, Vg5 = 0V, Ipgs = 10 mA
f = 200 MHz (see test circuit 1)
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Power gain G, = f(Vgps)
Vos = 15V, Vg5 = 0V, Ipgs = 10 mA
f = 800 MHz (see test circuit 2)
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Noise figure F = 7 (V55)
Vos = 15V, Vgis = 0V, Ipgg = 10 mA
f = 200 MHz (see test circuit 1)
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Noise figure F = f(Vggs)
Vos = 15V, Vgis = 0V, Ipgs = 10 mA
f = 800 MHz (see test circuit 2)
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BF 966 S

Gate 1 input admittance y4 Gate 1 forward transfer admittance y,,
Vos = 15V, Vgog = 4V Vps = 15V, Vgos = 4V
(common source) (common source)
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3
5o Z00MHz

2
L1 200MHz

1 ST ] l
04> 100MHz

0 i J
0 01 02ms

—Gs
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BF 966 S

Test circuit 1 for power gain and noise figure
f=200MHz, Gg =2mS, G, = 05mS

VGZS

270k

Vfun Vs

.o e
1

est circuit 2 fo wer noise figure and cross moduiation
f=800MHz, Gg = 33mS, G, = 1,0mS

Ve1s Vos
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PNP Silicon RF Transistor

BF 970

e For UHF mixer and oscillator stages

Type | BF 970
Ordering code | Q62702-F611

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Base current

Total power dissipation
(To< 50°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

VCEO

T-plast

Dimensions in mm

35 Y
40 \Y
3 Y
30 mA
5 mA
160 mwW
150 °C
—50...+ 150 °C

| =600 | KIW
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BF 970

Characteristics (7, = 25°C)

DC characteristics

typ

max

Collector cutoff current
Vg = 20V

DC current gain
Io = 3mA, Ve = 10V

AC characteristics

I CcBO

25

50

100

nA

Transition frequency
I. = 3mA, Ve =10V, f= 100 MHz

Output capacitance
Veg =10V, I =0, f= 1MHz

Collector-emitter capacitance
Vg =1V, Vge =0, f= 1MHz

Noise figure
I = 3mA, Vi =10V, f= 800 MHz

iy pid
Ay =8608

Common base power gain
I = 3mA, Vi =10V, f= 800 MHz
R = 5000

Collector current for G pmax
Voo = 12V, ARge = 1KQ, f = 800 MHz
R,_ = 5000Q
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Cobo

I CGmax

950

0,45

0,1

45

14,8

45

MHz

pF

pF

dB

dB

mA




PNP Silicon RF Transistor

BF 979 S

o For low-distortion, low-noise UHF input
stages and UHF oscillators

Type | BF 979 S
Ordering code | Q62702-F610

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage

Peak collector current
Total power dissipation
(To< 50°C)

Junction temperature
Storage temperature range

Thermal resistance
Junction — ambient

VCEO
CBO

VEBO

SCm

tot

Tstg

RthJA

T-plast

Dimensions in mm

25 Y
30 \"
3 Y
50 mA
160 mw
150 °C
—50...4+150 °C

| =600 | K/IW
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BF 979 S

Characteristics (7, = 25°C)

DC characteristics min | typ max
Collector cutoff current Icso — — 100 | nA
Veg = 20V

DC current gain Aee 20 — — —

Io = 10mA, Vg = 10V

AC characteristics

Transition frequency fr — 1,6 — GHz

I. = 10 mA, Vi = 10V, f = 100 MHz

Output capacitance Covo — 0,55 | — pF

Vg = 10V, f= 1MHz

Collector-emitter capacitance Cee — 0,09 — pF

Veg =1V, Vge =0, f=1MHz

Noise figure F

I. = 10mA, Vi =10V, R = 60Q

f = 200 Mhz - 3 - daB
800 MHz — 35 45 dB

Power gain Gy 16,5 dB

I. = 10 mA, Vi = 10V, f = 800 MHz

R, = 500Q

Interference voltage’ Vi, — 230 — mvV

I. = 10mA, Vg = 10V, f = 200 MHz

Rs =75Q

Collector currentfor G max ToGmax 10 — — mA

Ves = 10V, f = 800 MHz, R, = 500 Q

" Vyq, is the rms value of half the emf (terminal voltage at matching) of a 100% sine modulated TV carrier at
an internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.

190



Silicon N Channel MOSFET Tetrode BF 989

o For amplifier and mixer stages SOT 143
in UHF and VHF TV tuners
3
o Low input and output capacitance 28
o Miniature plastic package
for surface mounting (SMD) Tlg1  G2[
|
== ]
-
08891
e [77) —
$10,25M)|B
Type BF 989
Dimensions in mm
Ordering code | bulk: Q62702-F874 taped: Q62702-F969
Marking MA

Maximum ratings

Drain-source voltage

Drain current

Gate 1/gate 2 peak source current
Total power dissipation

T,< 60°C

Storage temperature range
Channel temperature

Thermal resistance
Junction — ambient

Vos 20 \

I 30 mA
+ Ig1/08m 10 mA
Piot 200 mwW
Teg —55...+150 °C
Ten 150 °C
R | =450 | K/IW
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BF 989

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vier) os 20 — — \
I =10pA, —Vgis= — Vg =4V

Gate 1 source breakdown voltage * Vigryaiss 8,5 — 17 \%
+I5s =10mA, Vg = Vpg=0

Gate 2 source breakdown voltage * Vigryezss 8,5 — 17 \
+ Igs =10 mA, Vg = Vps=0

Gate 1 source leakage current + Igiss — — 50 nA
£ Vais =5V, Vo = Vos=0

Gate 2 source leakage current *+ Igpss — — 50 nA
tVas =5V, Vgis=Vos=0

Drain current Ines 2 — 20 mA
Vos =15V, V55 =0, Vs =4V

Gate 1 source pinch-off voltage —Vais - - 27 |V
Vos =15V, Vs =4V, I, =20 pA

Gate 2 source pinch-off voltage — Vaas p) — — 2,7 \
Vos =15V, Vs =0, I, =20 pA
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BF 989

Characteristics (7,=25°C)

AC characteristics

typ

max

Forward transconductance
Vos =15V, Ip =7mA, Vs =4V, f=1kHz

Gate 1 input capacitance
Vos =15V, I =7 mA, Vgs =4V, f=1MHz

Gate 2 input capacitance
Vos=15V, Ip =7 mA, Vgs =4V, f=1MHz

Feedback capacitance
Vos =15V, Ip =7 mA, Vgs =4V, f=1MHz

Output capacitance
Vos =15V, I, =7 mA, Vg =4V, f=1MHz

Power gain

Vos =15V, I, =7 mA

f=200MHz, G =2mS, G.=0,5mS
(test circuit 1)

f=800MHz, Go=2,5mS, G_.=08mS
(test circuit 2)

Noise figure

Vos= 15V, I, =7 mA

f=200MHz, Goa=2mS, G_.=05mS
(test circuit 1)

f=800 MHz, G;=2,5mS, G. =08mS"
(test circuit 2)

Gain control range
Vos =15V, Vs = 4...—2V, f= 800 MHz

Mixer gain

Vos= 15V, V=4V, f=800 MHz
fir = 36 MHz, 2 Af; =5 MHz

Vose = 800 mV

(test circuit 3)

g fs
Cg1ss
chss
Cag1
Cdss

ps

AG

ps

Gpsc

9,5

40

1.8

25

0,8

23
16,5

1,6
2,8

16

pF
pF
fF

pF

dB
dB

dB
dB

dB

dB

mS
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BF 989

Total power dissipation P,,, = f(7,)

mW
300
Pfu?
200
\\
\\
100 \
\
\
0
0 50 100 150 °C
—
Gate 1 forward transconductance
rs1 = [ (Vgis)
Vps = 15V
Ipss = 7mA, f = 1kHz
mS
15 TTT7
Veas =4V 3=
gfs1
y./4E\)
/ ’*\\
0 / M\
/l \
1/
1 ///\ M
I/
V]
; {
\
Yov \
\\\ N
N
=05
0 1
-2 -1 0 1V
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Output characteristics I = f(Vpg)

Vaas = 4V
mA
20
[
B 0.8
Ip |
I
T 15 oc
/ |
0.4
] l
10 = o,zl\,
|
oV
/ |
s A L =0,2V|
[l
/ -0,4V]
o -0,6V
- Vg1s=-0,8V
o 2 b
0 5 10 15 20V

— Ws

Gate 1 forward transconductance

st = f(Vas)
Vs = 15V
Ipss = 7 MA, f = 1 kHz
mS
15 T
L1
gfs1 //
A ov |
/‘/
10 -
/7 Vgis=-05V
P
LA
l 7
f
s

1 0 1 2 3 L 5V

VGZS



BF 989

Drain current I, = f(Vg4s)

Vps = 15V
mA
30 T -
Voro=tV [ | A7 3V
/
I
~ 2V
-
» J/iV.d
/] /
//
/ A
/ T
A
10
/ -
| L 0V
— 1//
o bt
-1 0 1 2 3V
) — Vs
Gate 2 input capacitance c e = f(V2s)
Vais = OV, Vpg = 15V
Inss = 7mA, f = 1 MHz
pF
20
Cg2ss
T 15
A
10 T
05
4 0 1 2 3 L 5V

— Veas

Gate 1 input capacitance ¢4y = (V1)
Vgos = 4V, Vps = 15V
Inss = 7TmA, f = 1 MHz
pF
20

10

0,5

g

-1 0 1V

— Ve1s

Output capacitance cyss = 7 (Vpg)
Va1s =0V, Vgos = 4V
Ipss = 7mA, f=1MHz

pF
20
Cdss
Veas =4V
s
\
\
10 \\
T
05
0
0 10 20V

— Vps
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BF 989

Gate 1 input admittance y;s
Vos = 15V, Vgog = 4V
(common source)

b11s

- mS
10 A lp=15mA
7[" t—
37 f=800MHz
8
&
7 15
i
6 ¢ 600MHz
4]
245
400MHz
b
3
915
2 -Ir ZOIOMHz
T
1 15100MHz
| | Il
o L1
0 1 2 3 [A 5mS
— ™ Ons
Output admittance y,,
Vbos = 15V, Vgos = 4V
(common source)
mS
5
. Ioz‘lj' W 10 15mA
f=800MHz
1 15
3
6I()OMHZ
|
1 1)
2
400MHz
|
1 15'!
1 +200 MHz
n 15 ]
'-T1OOHFZ
oLl |
0 01 02 03 04 05 mS
gZZs
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Gate 1 forward transfer admittance y,;,
Vos = 15V, Vgog = 4V
(common source)

mS
0
[ T TTo=ImA[ |5
L—iF =100 MHz 17110
by zomrmr ] > =4
I S i S
1Z
T LAY 5
(600MHz4 fad
-5 ?\
I LN ™
eaonﬁz\ N 15
N
N
10 A1
15
15
0 5 10 15mS
—’gﬂs



BF 989

Power gain G5 = f(Vgs) Noise figure F = f(Vgos)
Vos = 15V, V545 = 0, Ipgs = 7 mA Vos = 15V, Vg5 = 0, Ings = 7 mA
f= 200 MHg (see test circuit 1) f = 200 MHz (see test circuit 1)
dB dB
40 - 10
Gos 30 F 9
~
™ 1
\
10
\ 6
0 5
A
10 \
» | 3 /
\ 4
2 >
-30 1
-40 0
A 3 2 1 0 12V 5 A 3 2 1 0 vV

- V-ZS )
6 — Vaas

Power gain G, = f(Vgps) Noise figure F = f(Vgps)
Vos = 15V, Vg5 = 0, Ipgs = 7 mA Vos = 15V, Vgis = 0, Ipgs = 7 mA
f = 800 MHz, Rg = 0 (see test circuit 2) f = 800 MHz, Ag = O (see test circuit 2)
dB dB
40 10
Gps 30 F ’
8
D I I
—tl 7
‘\ ]
10 N 6
-10 \\ b A
P
3 ——
-20
2
-30 \ 1
T
-40 0
4 3 2 1 0o -2V 5 b 3 2 1 0 -1V
> Vs — Vas
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BF 989

Interference voltage for 1% cross modulation
Vint (1o6) = F(fing) !

Vos = 15V, Vgog = 4V, Vg5 = 1V

f = 800 MHz (see test circuit 2)

myV
10°
E
Vint 1%
T I~
102 = D
N Z
10
1°
700 800 900 MHz

—_ fin‘r
Mixer gain Gps. = f(Rs)
f = 800 MHz, f ;. = 836 MHz, Vs, = 800 mV
Vps = 16V, Vgos = 4V, Ipgs = 7 mA
(see test circuit 3)
dB
20

Gpsc

1 =T
T 15

10

0

0 100 200 300Q

1) Footnote see page 200
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Interference voltage for 1% cross modulation
Vint (1) = F(AGpe) "
Vos = 15V, Vgis = 1V, f = 800 MHz
fint = 700 MHz (see test circuit 2)
mV

10°

Vint 1%

T 8 . // )

10°

N

10"
0

10 -20
— AG s
Mixer gain G,oc = (Vi)
= 800 MHz, f,s. = 836 MHz, Ag = 150Q

Vps = 15V, Vgos = 4V, Ipgs = 7 mMA
(see test circuit 3)

dB

20

-30dB

Gpsc

T15 - -

0 05 10 15V
— Vosc.



BF 989

Test circuit 1 for power gain and noise figure
f=200MHz, Gg =2mS, G_ = 05mS

VGZS

270k

Ve1s Y

tun

Test circuit 2 for power gain, noise figure and cross moduiation
f=800MHz, Gg = 25mS, G_ = 08mS

VG S

1nF 270k

60Q
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BF 989

Test circuit 3 for mixer gain
f = 800/36 MHz

VGZS
02,37 o N 20F oytput
2R H 609
Input 1nF f=36MHz
oscillator )] |
836MHz [ 05pF
Input

609 3nF
BOOMHZL

Y Vint (1%) is the rms value of half the emf (terminal voltage at matching) of a 100% sine modulated TV car-
rier at an internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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Silicon N Channel MOSFET Tetrode BF 993

o For high-gain, low-distortion VHF TV and SOT 143
FM mixer and input stages
3 °...30°
e Miniature plastic package 28 ‘és
for surface mounting (SMD) 009 ’é’
&1 G2[] @ N =)
t X 5 [}
vz 28V 7 =
| N =] )
ske= N 0max. |7
i . 0,48 . 1,/max.
°"’?_‘§1‘l Eloz®A]
' BEOE
Type BF 993 Dimensions in mm
Ordering code | bulk: Q62702-F899 taped: Q62702-F1018
Marking ME
Maximum ratings
Drain-source voltage Vos i 20 R
Drain current Iy 50 mA
Gate 1/gate 2 peak source current * It oem 10 mA
Total power dissipation Piot 200 mwW
T.< 60°C
Storage temperature range Teg —55...4 150 °C
Channel temperature Ten 150 °C
Thermal resistance
Junction — ambient Rinon | =450 | K/WY

1) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 993

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vier) s 20 — — \
I, =10pA, — Vo= —Vgs =4V

Gate 1 source breakdown voltage =+ Vigratss 8,5 — 17 \"
* I =10mA, Vg = Vs =0

Gate 2 source breakdown voltage =+ Vigr)azss 8,5 — 17 \
+ Igs = 10 MA, Vg = Vps =0

Gate 1 source leakage current + Iyss — — 50 nA
tVais=5V, Vgs=Vos=0

Gate 2 source leakage current =+ Igoss — —_ 50 nA
EtVes=5 v, Vais= Vos=0

Drain current Ines 6 — 40 mA
Vos =15V, Ve =0, Vezs =4V

Gate 1 source pinch-off voltage —Vaisp — —_ 3,5 Vv
Vos=15V, Vs =4V, I, =20 pA

Gate 2 source pinch-off voltage — Vaos ) — — 3,0 \
Vos =15V, Vs =0, I, =20 pA
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BF 993

Characteristics (7,=25°C)

AC characteristics min | typ max
Forward transconductance ts 16 25 — mS
Vos= 15V, I =10 mA, Vs =4V, f=1kHz

Gate 1 input capacitance Cytss - 6 —_ pF
Vos=15V, I; =10 mA, Vg =4V, f=1MHz

Gate 2 input capacitance Cgoss — 2,5 — pF
Vos =15V, In =10 mA, Vg =4V, f=1MHz

Feedback capacitance Cagt — 50 — fF
Vos=15V, Ip =10 mA, Vs =4V, f=1MHz

Output capacitance Css - 2,5 — pF
Vos=15V, Iy =10 mA, Vs =4V, f=1MHz

Power gain Gs - 25 — dB
Vos=15V, I, =10 mA

f=200 MHz, G =2mS, G_.=0,5mS

2Af=12 MHz

(test circuit)

Noise figure F - 1,6 — dB
Vos=15V, I; =10 mA

f=200 MHz, Go =2mS, G.=0,5mS

(test circuit)
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BF 993

Total power dissipation Py, = £ (Tp)

mw
300
Pfo!
200
\\
\\
100 N
\
\
0
0 50 100 150 °C
— T

A

Gate 1 forward transconductance

Gs1 = (Vis)
Vos = 15V, Ipss = 10mA, f = 1 kHz

mS
40
gfs1
30 :‘Vezs=w~
/dERN
Y A \
NEAEA
20 N/ -
NNV
NIERE
\L\
10
NHAUAN \2Y_
- SR :
] NIV
VT~ 0,51V
-1 0 1 2V
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Output characteristics I = f(Vpg)

Vgos = 4V
mA
25 —
7 Vg1s= 04V
Iy
20 1
0,2v ]
y
15
/ ovH
10
I
0,2v
7
ST
-0LV
T
0 -0,6V
0 5 10 15 20V
= Vos

Gate 1 forward transconductance

Gts1 = f(Vas)
Vos = 15V, Ipss = 10mA, f = 1 kHz

mS
L0
| I%I
V61505V
gfs1 mi 1
A
30 - oV |
A
4
20 / f
| -05V
l rd
10 Il II Zd
X
/| A
o LT
-1 0 1 2 3 L 5 6V
VG2S



BF 993

Drain current Iy = f(Vg,g)

Vos = 15V
mA
. paay ey
o " // A 2V
| e
2 /;//
/g
20 /// Ve T
i/
B ov
0-1L 0 1 2 s 3V

— Vs

Gate 2 input capacitance ¢ g¢s = f(Viog)
Vgis = 0V, Vpg = 15V
Ipss = 10mA, f = 1 MHz
pF
)

Cg2ss /

VGZS

5V

Gate 1 input capacitance cqyss = (V1)
Vaos = 4V, Vpg = 15V
Ings = 10mMA, f = 1 MHz

pF
C, —
glss ///./-
6 y
7
e

L
2
. t

-1 0 v

—-
VG‘IS

Output capacitance ¢y = f(Vpg)
Vais = OV, Vgog = 4V
Ipgs = 10mA, f = 1 MHz
pF
10

Cdss

0 10 20V

DS
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BF 993

Gate 1 input admittance y,4 Gate 1 forward transfer admittance y,,
Vos = 15V, Vgog = 4V Vos = 15V, Vgos = 4V
(common source) (common source)

mS mS
3¢ RRENARSZ 0 R
b HHHH 5710._12:4 Iy=1mAHH 1f=190MHZ—
115 Ip=1mA 3 byss it 3
15 f=800 MHz .ll : N2 57 o
& 10, i TN
711 N 1175
AL 600MHz 10 T RE
H e 710
20 1 3 \ | M{
52”15 1 33 JZOOMHZ__
— G /
g | o |
15 3‘5 1 -20 5 1 7 +HAH
400MHz L___ i 5 A%
7
10 1’ 7 l‘l15“‘“”
5!l LO0MHz |
5 200 MHz -30 10 !
glisas o
SpBo T 15 |
T ] 100MHz 1800 MHz 15
o L §00MHz
o CLLLITITTIIT o UL [T
0 5 1 15 2 25 30mS 30 20 0 0 10 20 30mS

" 0ns = 9ns

Output admittance y,
Vpbs = 16V, Vgog = 4V
(common source)

mS
20
baas
Iy=1mA 5 15|
5 mRER
£ =800MHz |
1 1. oM
S5
H-H
130 4L00MHz
5[ 1515
|
|
k%s-zo‘omz
4o15 [100MHz
NEEERN
0 01 02 03ms

9225
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BF 993

Power gain G = f(Vgps)
Vps = 16V, Vg5 = 0V, Ipgs = 10 mA
f = 200 MHz (see testcircuit)

dB
30

Gps L—1

-20

-30

<

-~

VGZS

Test circuit for power gain and noise figure
f=200MHz, Gg =2mS, G_ = 05mS

VGZS

270k

VG1S Vtun

Noise figure F = f(Vgas)
Vpos = 15V, Vgis = 0V, Ipgg = 10 mA
f = 200 MHz (see test circuit)

dB

10
F
b

O
-—
(=]
-
~
w
~
<
<

— Vuzs
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Silicon N Channel MOSFET Tetrode BF 994 S
o For VHF applications, especially for input SOT 143
and mixer stages with a wide tuning
range, e.g. in CATV tuners . 3 2°..30°
ge, e.g s =<
o Miniature plastic package 48(1)3 %
for surface mounting (SMD) £
=[Gl G2|7 7N *)
a

$[0,25M)|B

Dimensions in mm

sH=
[ S
088-0.1
7]
Type BF 994 S
Ordering code | bulk: Q62702-F963 taped: Q62702-F1020
Marking MG

Maximum ratings

Drain-source voltage

Drain current

Gate 1/gate 2 peak source current
Total power dissipation

TA< 60°C

Storage temperature range
Channel temperature

Thermal resistance
Junction — ambient

VDS
D

+ IG 1/28M
tot

T

stg
TCh

RthJA

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 994 S

Characteristics (7, = 25°C)
DC characteristics

min

typ

max

Drain-source breakdown voltage
I, =10pA, —Vgis= — Vo =4V

Gate 1 source breakdown voltage
+ I =10mA, Ve = Vps=0

Gate 2 source breakdown voltage
* I =10mA, Vo= Vs =0

Gate 1 source leakage current
+ VG1S =5V, Vszs = VDS =0

Gate 2 source leakage current
T Vas=5V, Vais = Vos = 0

Drain current
Vos =15V, Vs =0, Vs =4V

Gate 1 source pinch-off voltage
Vos =15V, Vs =4V, I, =20 pA

Gate 2 source pinch-off voltage
Vos=15V, V45 =0, I =20 uA

AC characteristics

Vier) os

* Vigryaiss
+ Vigryeass
*+ Igiss

i IGQSS
Ipss
~Veisp

- VG?S (2]

20

8,5

8,5

17

17

50

50

20

25

2,0

nA

nA

mA

Forward transconductance
Vos =15V, Iy =10 mA, Vgs=4V,f=1kHz

Gate 1 input capacitance
Vos =15V, Iy = 10 mA, V=4V, f=1MHz

Gate 2 input capacitance
Vos =15V, Iy = 10 mA, Vigs=4V, f=1MHz

Feedback capacitance
Vos =15V, Iy =10 mA, Vgs=4V,f=1MHz

Output capacitance
Vos = 15V, Iy = 10 MA, Vs =4V, f=1MHz

Power gain

Vos =15V, I, = 10 mA

f=200MHz, G;=2mS, G_.=05mS
(test circuit)

Noise figure

Vos =15V, I, = 10 mA

f=200 MHz, G; =2 mS, G_=0,5mS
(test circuit)

Gain control range
Vos =15V, Vs =4...—2V, f= 200 MHz
(test circuit)

gfs

Cg1ss

Cngs

Cag1

cdss

9

AG

ps

15

50

18

25

1,2

25

—_

N
W

mS

pF

pF

fF

(o
o

dB

dB
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BF 994 S

Total power dissipation P, = f(T,)

150 °C

mW
300
Pfo?
200
N\
N
\
100
\\
\‘\
0
0 50 100
—
Gate 1 forward transconductance
Gts1 = F(Vg1s)
Vps = 15V
Ings = 10mA, f = 1kHz
mS
20
[TIT]
Gss1 VGB:LV—
\
\\ \
15 / \
fi
A
IIVI \ 3V
10 I ’/N \
iy, \
\
\ \\
5 \‘ \ 2V
w\ §
N \‘ N1V
N N ™05V
0 =05V NN =0V
-2 -1 0 1 2V
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Output characteristics I = f(Vpg)

Vgos = 4V
mA
= EEEEN
I EEEEE
A Vi15=0,6V
) 4 L
20 H
y 0,4V
I 4
15 0,2V
/ L1
ov_|
|
10 -
-0,2V H
Vi — |
A HEn
CoL T - oav
g /% 1 |
4 T
-0,6V7]
T 1
g i -08V-
o = 1T
0 5 10 15 20V
=Vos
Gate 1 forward transconductance
st = f(Vgas)
Vos = 15V
Ioss = 10 MA, f = 1 kHz
mS
20
r
Gty
Vois =0V ]
-
15 A
A A
/|
0,5V
7 \
10 y >
/ /
/ [ —05V ]
/
y/ |
5 A
/ /
[ 1/
VAN AV
4 A
/A
-2 -1 0 1 2 3 LV
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BF 994 S

Drain current I, = f(Vg1s) Gate 1 input capacitance cg5s = 7 (Vi1s)
Vos = 15V Vaos = 4V, Vpg = 15V
Ioss = 10mMA, f = 1 MHz
mA pF
30 25
1
- i
I cg1ss - -t J
0 P
2,0 7 T
AN e
20 }“ I
1,5 —
T ]
mm 10
10 / -
ERRRRREE i
/! L oV 05
[ [ '
. _Fk A
NV Zanannns T N -
-1 0 1 2 3V i 0 v
— Vs — Vs
Gate 2 input capacitance cgss = f(Vios) Output capacitance c4ss = f(Vpg)
Vgis = 0V, Vpg = 15V Vais = OV, Vgos = 4V
Inss = 10mA, f = 1 MHz Inss = 10mA, f = 1 MHz
pF pF
20 M 1 T
Cg2ss Cdss ]
!
l‘ 4
N .
15 N ]
\ T
- L 4 4
N ST EEEEE
|
10 NG
2 [ e — i |
1
M 4 | |
| : }
05 |
‘] {
T ] % aEEN
Ll RERR
0 o LLL I T
-1 0 1 2 3 A 5V 0 5 10 15 20V
—= Vs V5
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BF 994 S

Gate 1 input admittance y
Vos = 15V, Vgog = 4V
(common source)

ms’
14
bys
10,015
12 };;#
Ip=1mAF F=800MHz ]
10 115
10,07
7
NS4
11 600MHz

6515

1!%

1| 400MHz B
I

151~

1" 200 MHz
T

E15 {
o ST TooMrHz

0 1 2 mS

I11s

Output admittance y,,,
Vbos = 18V, Vgog = 4V
(common source)

mS
1A
o=IMATET 10 115
bns f=800MHz
4
1 |15
o5 600MHz
3
5o L00MHz
2
11o1<§200MHz
f
03 100MHz
0
0 01 0.2mS

s
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Gate 1 forward transfer admittance y,
Vos = 15V, Vgos = 4V
(common source)

mS
00— x
=100 MHz 0____0_0_0_12 -
by 2 ] T 15
- I 200MHz _|
! 35+ +
-6 1D=4mA‘\‘\ ; 5 1095 —
) NS, 400MHz
8
5
N
-10 N 0
5 B
-12 7 600MHz
14 10
N et
800MHz ||
-18
-20
10 20mS

=0



BF 994 S

Power gain Gps = f(Vgos)
Vps = 16V, Vgis = 0V
Ipss = 10 mA, f = 200 MHz
(see test circuit)

Noise figure F = f(Vgas)
Vos = 15V, Vg = 0V
Ipss = 10 mA, f = 200 MHz
(see test circuit)

dB dB
30 10
-
Gps T 9
20 // “
8
/ \
10 7 ‘
o :
|
10 | |
l[ [' l‘ -
-20 T T
\
22— S—
) AN
30 l __
4 ! i i
-40 0 ‘ ‘
-1 0 1 2 3 LV 0 1 2 3 A
—*=Vess Va5
Test circuit for power gain and noise figure
f=200MHz, Gg =2mS, G_. =05mS
VGZS
270k
1nF nF
1SDF 15pF F—C output
1nF : 609
Input )—1
s0@ BB50S BB‘.SOS1 £l
F 270k 270k f =3
270 I I
& L
Vers Tun v?un Vos
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Silicon N Channel MOSFET Tetrode BF 995
o For input and mixer stages in FM and SOT 143
VHF TV tuners 3
2°..30°
o Miniature plastic package 2,8 ‘as
for surface mounting (SMD) 7 000 %
A T F
E (T _11 , I N =)
! +0,2 EE 7 i:;::
si=, 0 i 0max.

$10,25M)[B

Dimensions in mm

Type BF 995

Ordering code | bulk: Q62702-F872 taped: Q62702-F936
Marking MB

Maximum ratings

Drain-source voltage Vos 20
Drain current I, 30
Gate 1/gate 2 peak source current =+ I100m 10
Total power dissipation ot 200
T,< 60°C

Storage temperature range Tog —55...4+150
Channel temperature Ten 150
Thermal resistance

Junction — ambient Rinia | =450

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 995

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage V\er) s 20 - — \Y
I, = 10pA, — Vg = — Vs =4V

Gate 1 source breakdown voltage * Vigriaiss 8,5 — 17 \Y
*I5s = 10mMA, Vs = Vs =0

Gate 2 source breakdown voltage * Vigryezss 8,5 - 17 \'
+lss = 10mMA, Vg = Vps =0

Gate 1 source leakage current + Igss — — 50 nA
+Vais =5V, Vgos = Vps =0

Gate 2 source leakage current + Igpss — — 50 nA
Ve =5V, Vais = Vs =0

Drain current Ings 4 — 20 mA
Vos =15V, Vg =0, Vs =4V

Gate 1 source pinch-off voltage —Vaisp) — — 3,5 \
Vos = 15V, Ve =4V, I, =20pA

Gate 2 source pinch-off voltage — Vs ) - - 35 |V
Vos =15V, Ve =0, I, =20pA
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BF 995

Characteristics (7, = 25°C)

AC characteristics

min

typ

max

Forward transconductance

Vos = 15V, Iy = 10 MA, Vge=4V, f=1kHz

Gate 1 input capacitance

Vos = 15V, I, = 10 MA, Vigps=4V, f=1MHz

Gate 2 input capacitance

Vos = 16V, Iy = 10 mA, V=4V, f=1MHz

Feedback capacitance

Vos = 15V, Iy = 10 A, V=4V, f=1MHz

Output capacitance

Vos = 16V, Iy = 10 mA, V=4V, f=1MHz

Power gain
Vos = 16V, I, = 10 mA

f= 200 MHz, G; = 2mS, G, = 0,5mS

2Af=12 MHz
(see test circuit 1)

Noise figure
Vos =15V, I = 10mA

f=200MHz, Go =2mS, G, = 0,5mS

(see test circuit 1)

Gain control range

Vos = 15V, Vg = 4...—2V, f = 200 MHz

(see test circuit 1)

Mixer gain (additive)

Vis = 15V, Vips = 6V, Rg = 220 Q
= 200 MHz, f,, = 36 MHz
2Afy = 5MHz, V,,, = 05V

(see test circuit 2)

Mixer gain (multiplicative)

Vs = 15V, Vs = 1,7V, Vs = 2,5V
Rs = 2200, f = 200 MHz, f,, = 36 MHz

2Af = 5MHz, V= 2V
(see test circuit 3)
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Cg2ss
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BF 995

Total power dissipation P, = 7(7,)

mW
300
Rot
200
\
\\
N
N
100
\
\\
0
0 50 100 150 °C
__’7"\
Gate 1 forward transconductance
st = [(Vgis)
Vps = 16V, Ipgg = 10 mA, f = 1 kHz
ms
2 117
— i
9eq T Voas =4V T
1
15 AT
AT BVN
/L/"R N
1 A 11N
L I/ /
T
W
\ [ 2V
i AN
5 NERAURN
\" N
A
N\ 05V
OSVITHLL T
o AV Y
-2 -1 0 1V

Output characteristics I = f(Vpg)
Vgos = 4V

mA
20 T
ol Ve1s=0,6V
L
Ip 1]
04V,
15 ’I/
0,2
10 FOV
"2y
5 A [T
1-0,4V |
A F-0,6Vi-H
o -08V
0 11T
0 5 10 15
— Vps

Gate 1 forward transconductance

Grs1 = f(Vias)
Vos = 15V, Ipss = 10 mA, f = 1 kHz

ms
20
gfs1 4 VG1S=0.SX' =
T 15 ,;1/ ov
pard
/V [ —
1/—
. 7L/ 0.5V
/
/
/
5
17/ i
1Y/
0

> Veas



BF 995

Drain current Ip = f(Vgs)

Vos = 15V
mA
30 Vew=tV T 3V AT 2V
I /
/
20 /
f BRY
//
/
10 /
nuny/i ov
//
| |
0 (S
-1 0 1 2 3

VG15

Gate 2 input capacitance Cgpss = f(Vi25)
Veis =0V, Vpg = 15V
Ipss = 10mA, f = 1 MHz

pF
5

Cg2ss

-1 0 1 2 3 A SV
— Vaas
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Gate 1 input capacitance cgss = f(Vg:s)
Vgos = 4V, Vpg = 15V
Inss = 10mA, f = 1 MHz

PF
ST
Cgiss

A

1"
T /\//
L1
4/

3

2

1

o L

-1 0 1v

— Ve1s

Output capacitance cyss = f(Vps)
Vais = 0V, Vgos = 4V
Inss = 10mA, f = 1 MHz

— Vps



BF 995

Gate 1 input admittance y,4 Gate 1 forward transfer admittance y,;
Vos = 15V, Vgpg = 4V Vos = 15V, Vgas = 4V
(common source) (common source)
ms ms
& L ’ [T
5 ID-1mA +
b / b et 3 15 ]710[15
N };/fLaoomz— y T f-100M}12 i
4 1
T 15 1] T -5 D
1. e el 7110415 +-H
0 ""-tr-ls
33f 600 MAz MHz
111 3 N
-10
0 NI
<f LOOMHZ AL TN [ 4oomt2 RO n
3
! ] 40D MHz
s i
> [{ 200MHz s s
; ] ! i13§0PHz
[-100 MHz
I
0 20
0 5 10 ms -5 0 5 10 15 20 ms
™ Gus — ™ 9ns

Output admittance y,,
Vos = 15V, Vgog = 4V
(common source)

ms
10
bas
8 Ip=1mAsS| ho | 15mA
T £=800 MHz
7
6 1 s 15
00MHz
5
1 {51015
4
400MHz
3
2 [Lggs
200 MHz
s |
1 ft—t
100 MHz
[

0
0 01 02 03 04 05 06ms

— > Gxus
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BF 995

Power gain Gs = f(Vgps)
Vbs = 15V, Vg1 = 0V, Ipgs = 10 mA
f = 200 MHz (see test circuit 1)
dB
40

Gps 30

Tzo ]

10

.

N

[=)
i

'
w
o
—r—

-2 -1 0 1 2 3 LV
— Voss

Interference voltage for 1% cross modulation
Vint (1) = F(AGys)"
Vbs = 15V, Vg5 = 0, f = 200 MHz
fint = 221 MHz (see test circuit 1)

mV

10°

Vint (1%) 5 1] | 11

T L

10'
0 5 10 15 20 25 dB
e des
" Footnote see page 223
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Noise figure F = f(Vgys)
Vbs = 15V, V515 = 0V, Ipgs = 10 mA
f = 200 MHz (see test circuit 1)
dB
10

F? \

T 8

v
”

-1 0 1 2 3 3 5V

—* Vs

Interference voltage for 1% cross modulation
Vint o) = F(Fin)”
Vos = 15V, Vs = 4V, Vgig =0
f = 200 MHz (see test circuit 1)
mV

10°

Vint(1%) 5

!

107

160 180 200 220

> fint

240 MHz



BF 995

Mixer gain (additive) Gpsc = £ (Vosc)
Vo =15V, V515 =0, Vgogs = 6V

Rs = 2200, Ipgs = 10 mA, f = 200 MHz

fir = 36 MHz (see test circuit 2)
dB

20

20
0 05 0

> Vos(

Mixer gain (additive) Gpsc = f(Ag)

Vo =15V, Vgis =0, Vgos = 6V

Vosc = 0,5V, f = 200 MHz

fir = 36 MHz (see test circuit 2)
dB
20

15V

=, N
N
/ N

10" 102

Mixer gain (additive) Gpsc = f(Vigas)
Vo =15V, Vg5 = 0, Ag = 220Q
Vose = 0.5V, Ipgs = 10 mA, f = 200 MHz
fir = 36 MHz (see test circuit 2)
dB
20

Gpsc T

10

‘\\

-20
2 A 0 1 2 L 5 6V

VGZS

Mixer gain (multiplicative) Gpsc = f(Vgos)
Vo =15V, Vg5 = 1,7V, Rg = 200Q
Ipss = 10 mA, f = 200 MHz

fir = 36 MHz (see test circuit 3)

dB
25

Gpsc 0 Vosc= 2,5 /// N

15 | / N
2,0V J/BEEASNEN
0 A Y1) IR

N <

321 01 2 3 4 5 6V

— Vgas
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BF 995

Test circuit 1 for power gain, noise figure and cross modulation
f=200MHz, Gg =2mS, G_ =05mS

VGZS

270k

Test circuit 2 for mixer gain (additive)
f = 200 MHz, fosc = 236 MHz, 2 Afj = 5 MHz

Vias

100k
1nF
68
3 3pF
Osc mpuf
1nF

Input j 1.6pF [] 10nF

N

IF output
609
609
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Test circuit 3 for mixer gain (multiplicative)
f = 200 MHz, fosc = 236 MHz, 2 Afip = 5 MHz

Veas
68Q 100 k
1nF _J
i 1l [ ]
gts)cdnpuf D! i |
-[ /
) 1nF|
nf ’—J, ’ I Foutput
: u
Irz%u‘; 1..6pF Rs 10nF 600 p
_[ \
= -

100 k

12k 100k

Y Vint (1%) is the rms value of half the emf (terminal voltage at matching) of a 100% sine modulated TV car-
rier at an internal generator resistance of 60 Q, causing 1% amplitude modulation on the active carrier.
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Silicon N Channel MOSFET Tetrode BF 996 S
o For input stages in UHF TV tuners SOT 143
@ High transconductance o 300
) ] f 238 <230
® Low noise figure . 015 .
g 009 é
o Miniature plastic package Te a2l Q é’:\‘
for surface mounting (SMD) =% + é xf I
g ~
i 072 é( 7 ?—tr
si== D n 0imax.
i T 110,481 . 11max
088-as [0.2@[A]
e [17] =]
$[0,25M[8B
Dimensions in mm
Type BF 996 S
Ordering code | bulk: Q62702-F964 taped: Q62702-F1021
Marking MH

Maximum ratings

Drain-source voltage

Drain current

Gate 1/gate 2 peak source current
Total power dissipation

T,< 60°C

Storage temperature range
Channel temperature

Thermal resistance
Junction — ambient

Vos 20

I 30

+ Lg1/0em 10

Piot 200

Toq —55...+150
Ten 150

Rinon | <450

) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm
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BF 996 S

Characteristics (7, = 25°C)

DC characteristics min | typ max
Drain-source breakdown voltage Vier) os 20 - — \Y
I, =10pA, —Vgis= —Vos =4V

Gate 1 source breakdown voltage + Vigrjaiss 8,5 — 17 \Y
* I =10mMA, Vs = Vps=0

Gate 2 source breakdown voltage + Vigrazss 8,5 — 17 \
4 Igos = 10 MA, Vg = Vps =0

Gate 1 source leakage current + Isiss — — 50 nA
+Vois =5V, Vo = Vs = 0

Gate 2 source leakage current =+ Igoss — — 50 nA
t Vs =5V, Vois= Vos =0

Drain current Ioss 2 — 20 mA
Vs =15V, Vs =0, Ve =4V

Gate 1 source pinch-off voltage —Vaisp - —_ 25 |V

Vs = 15V, Vs =4V, I, = 20 A

Gate 2 source pinch-off voltage — Vs p) — — 2,0 \%
Vos =15V, Vaie =0, I =20 pA
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BF 996 S

Characteristics (7,=25°C)

AC characteristics min | typ max

Forward transconductance s 15 18 — mS
Vos =15V, Ip = 10 mMA, Vigps = 4V, f= 1 kHz

Gate 1 input capacitance Cgiss - 2,3 — pF
Vos =15V, I, =10mA, Vs =4V, f=1MHz

Gate 2 input capacitance Capss — 1,1 — pF
Vos =15V, I =10 mA, Vs =4V, f=1MHz

Feedback capacitance Cagi — 25 — fF
Vos =15V, I, =10 mA, Vg =4V, f=1MHz

Output capacitance Cyss — 0,8 — pF
Vos =15V, I =10 mA, Vg =4V, f=1MHz

Power gain G
Vos =15V, Iy = 10 mA

f=200 MHz, Go=2mS, G_=0,5mS — 25 — dB
(test circuit 1)
f=800 MHz, G; = 2,5mS, G, = 0,8 mS — 18 — dB
(test circuit 2)

ps

Noise figure F
Vos =15V, I, = 10 mA

f=200 MHz, Gz =2mS, G, =0,5mS — 1 — dB
(test circuit 1)
f=800 MHz, G; = 25mS, G_.=0,8mS — 1,8 — dB
(test circuit 2)

Gain control range AG, 40 - - daB
Vos =15V, Vs = 4...—2V, f= 800 MHz
(test circuit 2)
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BF 996 S

Total power dissipation Py, = f(T,) Output characteristics Ip = 7 (Vpg)
Vees = 4V
mw mA
300 & [TTTT1
3 INBEESI
P i ms=0,lﬁ\{
0
20 H
0,4V
’ 4
200
\ 15 H 0,2V
[ 1]
‘\\ T Tov]
N 0 {ff [
-0,2V
100 N 2V
\ AT N
L -04V]
A 5 /t J i
-0,6V7]
1T
~ -0,8\1—
0 0 [T
0 50 100 150 °C 0 5 10 15 20V
TA VDS
Gate 1 forward transconductance Gate 1 forward transconductance
rs1 = [ (Vais) Grs1 = F(Vigas)
Vos = 15V, Ings = 10 mA, f = 1 kHz Vps = 15V, Ipgs = 10mA, f = 1 kHz
mS mS
0 20
z 117
Virc= bV
Gss1 \Gis n Gt
N _
\ 15 Virs =0V
* / \ L pZas
/ LA |/
N 7 0,5V
3V
10 / 'i =~ \ \ 10 7
JI/T I\ / 05V
A1
N\
5 \VENEANAEARY ; ]
\Y ) A4
1/
VAN Niv] A AV
™ INNO05V] 4 i
0 -05V —0V
-2 -1 0 1 2V -2 -1 0 1 2 3 LV
—_>V615 —.VGZS
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BF 996 S

Drain current I = f(Vgg) Gate 1 input capacitance cg;i, = f(Vg1s)
Vps = 15V Vgos = 4V, Vpg = 15V
Ipgs = 10mA, f= 1 MHz
mA pF
. T 25
30 [ Vgos=bV // 3v lz}v
I [ / d Cgtss — —T1
L /A 20 z/
/ 7
20 /
L 1V
/ P> 1.5 —
/8P4
/ /
T f , 1,0
10 ‘ / f
| W 1 0V ]
/- 03
. 74
L g1/
0 - 0
-1 0 1 2 3V -1 0 v

— Vs — V55

Gate 2 input capacitance ¢y = f(Vg5) Output capacitance cyss = (Vpg)
Veis =0V, Vpg = 15V Veis = 0V, Vgos = 4V
Ipss = 10mA, f = 1 MHz Ipss = 10mMA, f = 1 MHz
pF pF
20 T > HH
Cgoss Cdss T Lt
I ] o
TN b
1.5 N EEREREEN 1
\ , uu
\\ 3 41
10 . \ .
\\
2 =
05
1 S
|
0 ol i 1] [
-1 0 1 2 3 4 5V 0 5 10 15 20V
————VGZS VDS

228



BF 996 S

Power gain Gy = f(Vas)

Vpos = 16V, Vgis = 0, Ipgs = 10 mA
f = 200 MHz (see test circuit 1)

ds

30

20

—_—

-30

-40

2 3

VG?S

Power gain G; = f(Vg2s)
Vbs = 158V, Vg5 = 0, Ipgs = 10 mA
f = 800 MHz (see test circuit 2)

Gps

dB

LV

20

/|

\\.

-30

-40

2 3

VGZS

(A%

Vobs

Noise figure F = f(Vgs)

Noise figure F = f(Vgos)
=15V, Vgis = 0V, Ipgs = 10 mA
f = 200 MHz (see test circuit 1)

dB

10

9

BE=

~
|t

VGZS

Vps = 15V, Vgis = 0V, Ipgg = 10 A
f = 800 MHz (see test circuit 2)

T

dB

10 I

9

—
L

VG 25

LV
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BF 996 S

Gate 1 input admittance y,, Gate 1 forward transfer admittance y;,
Vos = 15V, Vgog = 4V Vos = 15V, Vgog = 4V
(common source) (common source)
mS mS
" i gl £2100 MHz |
Ff= z 15—
bﬂs ’_‘1 10;915 -2 1e P=—Or~0
12 35 byss
ff | 4 A 200MHz _|
Ip =1mAFF=800 MHz 1 ~3 L]
10 | a_ 37 I |
15 "6 Ho=ImASNC 1045 —
e N3 L00Mz
I - :
1" 600MHz N
-10 N 0
6 5 NP
?i,_; 12 N 600MHz |
1| 400MHz
A -1 10
15 -16 \1.5
2 1 |200 MHz 800MHz | |
E15 1 18
1 100MHz
0 -20
0 1 2 mS 0 10 20mS
=0 —=Gyus

Output admittance y,¢
Vbs = 15V, Vgos = 4V
(common source)

mS
S
o=INATSE 990 115
bas f= BOOMHz
A
1 |15
0005 600MHz
3
508 400MHz
2
1lﬂg’zoowmz
]
04 100MHz
0
0 01 02ms

—*02s

230



BF 996 S

Test circuit 1 for power gain and noise figure
f=200MHz, Gg =2mS, G_. = 05mS

Vezs
270k

H Output

60Q

BB505
_LIn

111

T

H B

Veis Yiun Viun Vos

Test circuit 2 for power gain, noise figure and cross modulation
f =800 MHz, Gg = 25mS, G_ = 08 mS

Vazs

1nF L] 270K InF
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Silicon N Channel MOSFET Tetrode

BF 997

e Integrated suppression network against SOT 143
spurious VHF oscillations
3 2°..30°
o For VHF applications, especially in TV 28 >
tuners with extended VHF band, 8~(1)3 %
e.g. in CATV tuners T E
61 G2[T / 2)
o Miniature plastic package f + B % L}
for surface mounting (SMD) ! 07 % E( 7 ‘-f‘l‘-
S - D n 0‘,1-mc1x.
L || 948-0n o |Mmax.
" J Eo2@IA
’ $[0,25®[B
Dimensions in mm
Type BF 997
Ordering code | bulk: Q62702-F993 taped: Q62702-F1055
Marking MK
Maximum ratings
Drain-source voltage Vs 20 \
Drain current I, 30 mA
Gate 1/gate 2 peak source current * I 0em 10 mA
Total power dissipation Pior 200 mwW
T,.< 60°C
Storage temperature range Teg —55...+150 °C
Channel temperature Ten 150 °C
Thermal resistance
Junction — ambient Rinsn | =450 | K/wh
1) Package mounted on alumina 16.7 mm x 15 mm x 0.7 mm

232



BF 997

Characteristics (7, = 25°C)

DC characteristics

min | typ max
Drain-source breakdown voltage Vier) os 20 — — Vv
I, =10pA, —Vgs= — Ve =4V
Gate 1 source breakdown voltage *+ Vigrjaiss 8,5 — 17 \Y,
+ Igs =10 mA, Vs = Vps =0
Gate 2 source breakdown voltage * Vigr)azss 8,5 — 17 \'
+ Is =10 MA, Vs = Vps =0
Gate 1 source leakage current * Igiss — — 50 nA
+Vas=5V, Vo= Vs = 0
Gate 2 source leakage current *+ Igoss — - 50 nA
Ve =5V, Vgis= Vos=0
Drain current Ioss 2 — 20 mA
Vos =15V, Vo5 =0, Voos = 4V
Gate 1 source pinch-off voltage —Vaisp) — - 25 \
Vos =15V, Vs =4V, I =20 pA
Gate 2 source pinch-off voltage — Vios p) - - 2 \
Ve =15V, Ve =0, I, =20 uA
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BF 997

Characteristics (7,=25°C)

AC characteristics

min

typ

max

Forward transconductance
Vos =15V, I, =10mA, Vgs =4V, f=1kHz

Gate 1 input capacitance
Vos =15V, Ip =10 mA, Vs =4V, f=1MHz

Gate 2 input capacitance
Vos =15V, In =10 mA, Vs =4V, f=1MHz

Feedback capacitance
Vos =15V, Iy =10 mA, Vs =4V, f=1MHz

Output capacitance
Vos =15V, Ip =10 mA, Vs =4V, f=1MHz

Power gain

Vos =15V, I =10 mA

f=200MHz, G;=2mS, G_.=0,5mS
(test circuit)

Noise figure

Vos=15V, In = 10 mA

f=200MHz, Go=2mS, G, =0,5mS
(test circuit)

Gain control range
Vos =15V, Vs = 4...—2V, f= 200 MHz
(test circuit)
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BF 997

Total power dissipation Py, = f(T,)

mW
300
F;of
200
N
\\
\\
100 N
\
\
0
0 50 100 150 °C

Gate 1 forward transconductance

1s1 = F(Vais)

Vos = 15V, Ipgs = 10 mA, f = 1 kHz

mS
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Output characteristics I = 7 (Vpg)

Vios = 4V
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Gate 1 forward transconductance
Grs1 = (Vaas)
Vps = 15V, Ipgs = 10 mA, f = 1 kHz
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25 T
0,5V
gfs1 : BN
20

10 1

Pt

1 0 1 2 3 & S5 6 1V
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Drain current I, = f(Vg,g)

Vos = 15V
mA
30 — .
Veas=V [ 3V f T2V
} 4
I f
|
|
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0 I pE==al
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/
l/
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10
L ov
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L AT
0
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Gate 2 input capacitance cg.s = f(Vgp)
Veis =0V, Vpg = 15V
Ipgs = 10mA, f = 1 MHz

pF
2,0

Eg 2ss

0,5
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Gate 1 input capacitance cys = f(Vg1s)
Vaos = 4V, Vpg = 15V
Inss = 10mA, f = 1 MHz
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Output capacitance ¢y, = f(Vpg)
Vais = 0V, Vgos = 4V
Inss = 10 MA, f = 1 MHz
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Gate 1 input admittance y,, Gate 1 forward transfer admittance y,,
Vps = 15V, Vgog = 4V Vps = 15V, Vgos = 4V
(common source) (common source)
mS mS
t -, 0 [T ]
800 Mz F= 100 MAZ g
bus 12 / b1
" / -5 —+ 200 MHz
;1(600 MHz
/ /
8 o i /
10 LOOMHz
6 400MHz
4 l
%200 MHz -15 P 600MHz
2 | I v
f=100 MHz 7
NI 20 [ Te00 Mtz
0 1 2 3 LmS 10 15 20mS
™ Gus 95
Output admittance y,,¢
Vos = 15V, Vgog = 4V
(common source)
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6
b 5 800MHz
//
L /
Y600 MHz
7
3 //
400MHz
RNV
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2

0 0,2 04 06 08 10mS

= 0225
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Power gain Gps = 7 (Vgos) Noise figure F = 1 (Vgys)
Vps = 15V, Vg5 =0V Vos = 15V, Vg5 =0V
Inss = 10 mA, f = 200 MHz Inss = 10 mA, f = 200 MHz
(see test circuit) (see test circuit)
dB dB
30 10
s
Gos ol 9
20 - - I - N
8 | — — S
l
10 7 1%

s |
20 S i
2 \
-30 [ \\L T
‘I “ 4 . E—
-40 0! 1] ‘
-1 0 1 2 3 LV 0 1 2 3 Ly
—=Vss . —’VGZS

Test circuit for power gain and noise figure
f=200MHz, GG =2mS, G_ = 05mS

VGZS
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Siemens Worldwide
(Addresses)




Siemens AG, Bereich Bauelemente
BalanstraBe 73, Postfach 8017 09, D-8000 Miinchen 80
= (089) 4144-0 52108-0 FAX (089) 4144-2689

Siemens Worldwide

Federal Republic of Germany and Berlin (West)

Siemens AG

Salzufer 6-8

1000 Berlin 10

2 (030) 3939-1, 7x 1810-278
FAX (030) 3939-2630

Ttx 308190 = sieznb

Siemens AG

Lahnweg 10

Postfach 1115

4000 Diisseldorf 1

e (0211) 399-0, Tx 8581301
FAX (0211) 399-2506

Siemens AG

Rodelheimer LandstraBe 5-9
Postfach 111733

6000 Frankfurt 1

= (069) 797-0, Tx 414131-0
FAX (069) 797-2253

Siemens AG

Lindenplatz 2

Postfach 105609

2000 Hamburg 1

2 (040) 282-1, Tx] 215584-0
FAX (040) 282-2210

Siemens AG

Am Maschpark 1

Postfach 56329

3000 Hannover 1

2 (0511) 129-0, [Tx1 922333
FAX (0511) 129-2799

Siemens AG
Richard-Strauss-StraBe 76
Postfach 202109

8000 Miinchen

2 (089) 9221-4380

Tx 529421-19

FAX (089) 9221-4390

Siemens AG
Von-der-Tann-StraBe 30
Postfach 4844

8500 Niirnberg 1

= (0911) 654-0, ™x 622251
FAX (0911) 654-4064

Siemens AG
Geschwister-Scholl-StraBe 24
Postfach 120

7000 Stuttgart 1

2 (0711) 2076-0, Tx] 723941
FAX (0711) 2076-3706

Ttx 8985061
EUROPE France Italy
Siemens S.A. Siemens Elettra S.p.A.
Austri B.P. 109 Via Fabio Filzi, 29
ustria F-93203 Saint-Denis CEDEX 1 Casella Postale 10388

Siemens Aktiengesellschaft
Osterreich

Postfach 326

A-1031 Wien

@ (0222) 7293-0, Tx 1372-0

Belgium

Siemens S.A.

chaussée de Charleroi 116
B-1060 Bruxelles

= (02) 536-2111, [Tx 21347

Denmark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

= (02) 656565, [Tx 35313

Finland
Siemens Osakeyhtio

PL 8

SF-00101 Helsinki 10

2 (0) 1626-1, Tx1 124465
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(1) 49223100, Tx 620853

Great Britain

Siemens Ltd.

Siemens House

Windmill Road
GB-Sunbury-on-Thames
Middlesex TW 16 7HS

@ (09327) 85691, Tx 8951091

Greece

Siemens AE

Voulis 7

PO.B. 3601

GR-10210 Athen

2 (01) 3293-1, Tx 216291

Ireland

Siemens Ltd.

Unit 8-11 Slaney Road
Dublin Industrial Estate
Finglas Road

Dublin 11

@ (01) 302855, Tx 32547

1-20100 Milano
2 (02) 67661, Tx 330261

Netherlands

Siemens Nederland NV.
Postb. 16068

NL-2500 BB Den Haag

= (070) 782782, [1x/ 31373

Siemens A/S

Dstre Aker vei 90
Postboks 10, Veitvet
N-0518 Oslo 5

= (02) 153090, Tx 78477

Portugal

Siemens S.A.R.L.

Avenida Almirante Reis, 65
Apartado 1380

P-1100 Lisboa-1

= (01) 538805, Tx 12563



Spain

Siemens S.A.

Orense, 2

Apartado 155

E-28080 Madrid

2 (01) 4552500, [Tx 27247

Sweden

Siemens AB

Halsingegatan 40

Box 23141

S$-10435 Stockholm

< (08) 7281000, Tx] 19880

Switzerland

Siemens-Albis AG
FreilagerstraBe 28

Postfach

CH-8047 Ziirich

e (01) 495-3111, Tx 823781

Turkey

ETMAS Elektrik Tesisati ve
Mihendislik A.S.

Meclisi Mebusan Caddesi 55/35
Findikli

PK. 1001 Karakoey

Istanbul

@ (01) 1510900, 1x 24233

AFRICA
South African Republic

Siemens Limited

Siemens House,

PO.B. 4583

2000 Johannesburg

2 (011) 7159111, 1x 4-22524

AMERICA

Argentina

Siemens S.A.

Avenida Pte. Julio A. Roca 516
Casilla Correo Central 1232
RA-1000 Buenos Aires

2 (01) 00541/3004 11, 1x 21812

Brazil

Siemens S.A.

Sede Central

Caixa Postal 1375,
01051 Sao Paulo-SP
= (011) 833-2211
Tx] 11-23641

Canada

Siemens Electric Limited
Electronic Components Division
1180 Courtney Park Drive
Mississauga, Ontario L5T 1P2
= (416) 673-1995

[Tx 06968049

U.S.A.

Power semiconductors:
Siemens Components, Inc.
Power Semiconductor Div.
2191 Laurelwood Road
Santa Clara, CA 950 54
= (408) 980-4500
Fax: (408) 980-4500

ext. 4104
Tx 989791

Optoelectronic semiconductors:

Siemens Components, Inc.
Optoelectronic Division
19000 Homestead Road
Cupertino, California 95014
@ (408) 257-7910

[Tx 352084 sie lit opto

All other products:
Siemens Components, Inc.
Special Electronics Division
186 Wood Avenue South
Iselin, New Jersey 08830
2 (201) 321-3400

[Tx| 844491

ASIA

Hongkong

Jebsen & Co., Ltd.

Siemens Division

PO.B. 97

Hongkong

2 (05) 8233777, Tx 73221

India

Siemens India Ltd.

Head Office

134-A, Dr. Annie Besant Road,
Worli

PO.B. 6597

Bombay 400018

= 4938786, Tx 1175142

Japan

Fuji Electronic Components Ltd.
New Yurakucho Bldg., 8F

12-1, Yurakucho 1-Chome,
Chiyoda-ku

Tokyo 100

@ (03) 201-2401, [Tx 32182

Korea

Siemens Electrical
Engineering Co., Ltd.
C.PO.B. 3001

Seoul

@ (02) 275-6111, Tx 23229

Singapore

Siemens Components Pte. Ltd.
Promotion Office

10-15 E, 5th floor

47 Ayer Rajah Crescent No.06-12
Singapore 0513

2 7760044, X RS 21000

Taiwan

TAl Engineering Co. Ltd.

6th Floor Central Building

108, Chung Shan N. Rd. Sec. 2
PO.Box 68-1882

Taipei

@ 5363171, [Tx 27860

AUSTRALIA

Siemens Ltd.

544 Church Street, Richmond
Melbourne, Vic. 3121

2 (03) 4207111, Tx/ 30425

e 2/87
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